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Most Wonderfully Illustrated Magazine in the World 


Opera from the Stage —_- 


Football from the Field = 
witha RadiolaIV 


Tune in—then shut the doors. Sit back and listen to 
the music that’s being sung a hundred miles away. 
Dance to fine orchestras playing in the big cities. Call 
in the crowd when the big game is on. It’s real! 


Enclosed in its fine cabinet—with all its workings 
hidden—with its batteries inside—and its loudspeaker 
built-in—Radiola IV is a great achievement. Simple, 
powerful,dependable. Not only by virtue of its radio 


construction, but by the perfection of its workman- 
ship and finish. It gets distance—gets it simply and 
clearly, at the turn of a knob. And fits with dignity 
hg rot el into the finest living room. 
tree Tune in—the air is crowded! Fun—music—educa- 
‘Sid fe Oh fica Sacha , _ tion—big, exciting events. Listen in on them all with 
st deseribes every Radi a Radiola IV. 
Saaeinina 5 Radio Corporation o of America 


RADIO CORPORATION OP AMERICA 


‘Beet. 2080, (Adres office nearest vos.) 
‘icine sem me our fre Rao Bookie. zsnitveniwats Now ork 1080: LaSalle Se, Chicago. 433 Calfornla St, SanFancieo,Cal. 


=. Radiola 
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9] Jewel 
Burlington 


Adjusted to the Second = 21 Baiby and Gepwhire Jewels 
Adjusted to Temperature 25 ‘Year Gold Strata 


Only One Dollar Down will buy this masterpiece of 
watch manufacture. The balance youare allowed to pay 
in small, easy, monthly payments. The Burlington—a 
21 Jewel Watch—is sold to you at a price much lower 
than that of other high-grade watches. Besides, you 
we the selection of e finest 

Just Out! chin model designs and latest 
Wrcrtdesigasia styles in watch cases. Don't delay! 
‘= Write for the FREE Watch Book 


foc FREE Copy.” and our SPECIAL OFFER today. 


Writes wa. 


Get the Burlington Watch Book by sending this coupon. Find out about this great 
special offer which is being made for only a limited time. Youwill know a great deal 
more about watch buying when you read this 

book. You will be able to ‘‘steer clear” of the 
over-priced watches which are no better. Re- 


member, the Burlin; sent to oe for only esta iRatt and es 
One Dollar down, in small monthly 

payments. Send the coupon forwatch book and 

our special offer TODAY. 


BURLINGTON WATCH COMPANY 
13-49, 390h Sees and Maral Bnd 
Beit Rute SF kere Ses Winnioes 


DECEMBER, 1923; Vol. 103, No.6 
25 cents a Copy; $2.50 a Year /j 


ave an exaggerated opinion of his own 
importance. He talked a lot and said 
little. Now he thinks a lot and talks little. 
He has been reading and thinking of recent 
revelations of science in the world of the infi- 
nitely large and the infinitely small. Such 
thought is good to reduce the ego of mortals. 


we 
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~ 


A YOUNG fellow in our town used to 


Published in New York City at 
225 West Thirt Street 


inth 


tem, so small that no human eye has ever seen 
it. Electrons, concentrated electrical charges, 
revolve with a velocity of 93,000 miles a second 
about a nucleus as the planets revolve about 
our sun. One thousand million Weare million 
of these electrons equal the weight of a sing 
Cigarette paper. A acientitt explained that if 
one imagined an atom having a diameter of a 
mile, an electron moving 
in it would be as large as 


INSIDER our stel- 
system, the 
ilky Way. It con- 
sists of millions of stars, 
alongside of which our 
sun, a giant compared to 
the earth, is but a dwarf, 
Antares, the largest star 
yet measured, larger 
even than Betelgeuse, 
has a diameter of 400,- 
000 miles. = Our 
world, with its diameter 
of 8000 miles, compares 
with it about as does an 
anthill_ with the Wool- 
worth Building. 
ee 


‘T in the depths 

of space are many 
other systems, perhaps 
larger than ours. If by 
some chance the eartl 
should collide with one 
of these tremendous celestial bodies, it would _ miles is a great distance and the head of a pin is 
disappear as quickly as a snowflake in a blast small, it is difficult to comprchend the infinite. 
furnace. Romance is there—the romance of the We are in something of the position of moths, 
infinitely big. And there is mystery. too—the attracted by an arc light, striving to under- 
mystery of the un- stand electricity. But 
known and the in- See of these won- 


In Next Month's Issue Soartie uence e 


‘The Story of the Mind—First article || P** x 
in an unusually helpful psycholog- 

ical series by James J. Walsh, M. D., R the 
Ph. D., famous American surgeon 
and psychologist. 

Harnessing the River Jordan—How 
Science, in its restoration of the 
Holy Land, today is carrying out 
ancient Biblical prophecies. 

Jack Binns on Radio—An under- 
standable and usable article on the 
heterodyne receiver by the foremost 
writer on radio in America, 
| Your New Gar—Mechanical im- | 
provements in the 1924 automobile. 
A practical article that will help | 
you make your selection. | 


‘And 200 other li articles aad pala 
= ON THIS planet, 


where a thousand 


atom 

apart and you will 
find it veritably alive 
with a prodigious force. 
Tt has been pointed out 
that the electronic en- 
ergy in a glass of water 
is sufficient to propel the 
Leviathan to Europe 
and back at top speed. 
Science, inseparable twin 
of Romance, is striving 
to harness this tremen- 
dous power. One day it 
will do the work of the 
world, 


See Special Christmas Offer on page 88 


tangible. rs serve to reduce 

es Poi Scien MontTHLY tar sis fos 
PULAR ICE iat for your 

OMANTIC also = an oun tower 


is the atom. 
Its wonders are 
invisibly small. 
Each atom is a 
miniature solar sys- 


And they help men 
understand the prom- 
ises of science for 
the future of the 


world. 
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If You Want 


Theres «swe wey bo tee 
Tod hare is Such to Sp por 


unity," Look into i 


30H 
may recognise it'ay your one 
chance 10. earn fete 
‘money of your life 


you ready for a shock? 

Then, let me tell you that if you have average in- 

telligence and can read and write, 1 a 

ick and easy way for you to double or triple your 

nt salary—to earn enough money to satisfy any 
ig this offer, if you 

you have no one to 


blame but yourself. 
Don't take my word for it, By a simple free test— 
one you can make in the privacy of your home—you 
will know that every word I say is true—or otherwise. 
‘The test does not obligate you or 
cost you one penny, But make it! 
‘Then judge for yourself. It has 
proved to be THE opportunity 
for thousands. They have found 
the way to bigger pay—are now 
earning from five to twenty times 
formerly 


minute in the day's worl 
are their own bosses. 


A Field of Unlimited 
Opportunities 


‘The thousands who have made 
this test before you, and who are 
now making the money you would like to. make, are 
now salesmen. Ninety-five per cent once thought they 
were not “cut out for selling,” that salesmen were 
“born” and not made. They found it was a fallacy that 
had kept them in the rut. They discovered that any 
‘one with proper training can sell, and they are making 
from $5,000 to $10,000 a vear because they had the 

ion to recognize opportunity 

Are trained salesmen in demand? Look at the 
affidavit on this page. 


Thousands Have Proved It 


For instance, Ellis Sumner Cook, 20 E. Jackson 
Bivd., Chicago, left a $25 a week job and last year 
made'$9,000! H. D. Miller, another Chicago boy, was 
making $100 a month as a stenographer in July, 1922. 
In September, 3 months later, he was making $100 a 
‘week as a salesman. W. P. Clenny of Kansas City, Mo., 
stepped from a $150 a month clerkship into a selling 
job at $500 a month. He is making $850 a month now. 


M. V. Stephens of Albany, Ky., was making $25 a 
week. He took up this training ‘and now makes five 
mes that much. J. H, Cash of Adanta, Ga., exchanged 


his $75 a month job for one which pays him $500 a 
month. O. H. Malfort of Hartford, Conn., stepped into 

Y so thor- 
‘ough is this training. All these suc di 


id rapid way to master certain invin- 
ing. 

These men were formerly clerks, bookkeepers, factory 
workers, farm hands, mechanics, machinists, chauffeurs, 
« motormen, c 

heir success p previous 
experience or training has nothing to 
do with success in the selling fi 

Tt proves that any man who wants 
to, and who is willing to put in a few 
hours of spare time each week, can 
quickly get a selling position’ and 
make big money, And they started 
with this free test. 

Why don’t you make this free 
test and prove, to your own satis- 
faction, th ger salary is easy 
to get? The test is contained in 
free book, "Modern Salesmanship, 
which we will gladly send you with- 
out obligation. After reading the 
book through you will ask yoursell the questions it brings up, The 
answers will show you whether you can get away from the humdrum, 
small-pay job for the lucrative and fascinating work of selling, 


Make This Free Test At Once 
Don’t turn this page until you have clipped the coupon, filed it 
‘out, and sent iton its way. Te miay mean the turning point in your 
life! Write now while the impulse to succeed is upon Jot 


NATIONALSALESMEN’S TRAINING ASSOCIATION 
Dept. 15-W Chicago, Ilinols 
[Rational Selneoen’s roinog Avcsstion 
[Bowe EW Cee tn 


ation on my part, your free book 
pe Pech wih enable soe ta ten sy ably at homes nd 
abiot the No. TA. Spitem of Saleemanchip Training and Ee 


$3000 to $10,000 


a Yea 
and Boss ti 


Tila you quick the JOB-WAY! Pessina ee 


Welling Planes ain basine fr 
unites fors busines Of your own 
allaround you! Man alive! You cam Pio) 


on] Mail Coupon for Free Catalog! 
GORE evga oid fuera 


CHICAGO AUTO SHO! RIGHT. NOW 


haw o'SUCCERD thru iny, SUCCESS 
re | coupon, Mail ic right away! 


B. W. COOKE - Directing Engineer 


MAIL COUPON TO=DAY! 


Electricity— 
th 


ie World’s 
BigPayField 


Electricity ia the field of 
the greatest opportunities, 
In all other trades. and 
professions competition is 
fo keen {rom over-crowd- 
ing. that only the excep- 
tional man ‘can get to 
the top. 

Notsointhe lectricalline, 
Here is a profession that 
is fairly, bubbling with 
possibilities —with thou- 
ands of chances for won 
erful success, We stand 
today on the very thresh 
hold of the real Electrical 
‘Age—an Age when every: 


thing now operated by 
‘steam or gas or horse: 
will be moved by Electr 
iy, “But it isan Age de 


‘manding specialisi 
trained ‘men — Electrical 
Experts, Such men can 
easily earn from $12 to 
$304 day 

Mone Sebring poured tothe 


ot 
pti 
fina 
“Opportunies, 
My br book the "Vital Pacts 
Phe wonderiel opportunities 
fine, Rwaie “Code ‘Trained 
Men? fein you all about tis 
BigPay Field. 


Mail Coupon 
for the Free 
Vital FACTS 


rearforeiectrical expan. 
Rls meansmew foe 
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It’s a shame for 
as an Electrical 


J.R, Morgan, Deleware, Ohio, mahes $30 
‘Seo ie: 


I Will Train You at Home 
To Fill a Big Pay Job 


to earn $15 or $20 or $30 a week, when in the same six days 
pert you can make $70 to $200 a week: 
‘work half so hard. Why then Femain in the small-pay game, in 
Big promotion, no big income? Fit yourself for areal jobin the great electrical industry. 


ind do it easier—not 
ine of work that offera no chance, no 
‘show you how. 


Be an Electrical Expert 
Earn $3,500 to $10,000 a Year 


Age or Lack of Experience 
No Drawback 

You dont have fo be Callege Man; you don't 
ive he's" hgh Scot istane: "ar it 
Engineer of the Chicago Engineering Works, I 
know exactly the kind of training you need, and 
Teil give you tat training” My Cour in Elec 
trciyfi the mont imps Soros and sores 
fats etitent and odes every anya 
ianteraimsie naets 
ake from $70 0 $200 a week 

FREE Electrical Working Outfit FREE 
With me, you do practical work-home. You 
Tin pil ae your ft few etna fo werk 
Ree 


‘Your Satistaction Guaranteed 
So sure am I that you can learn Electricity—so 
sure am I that after studying with me, you, t00, 
om pvt inca the’ "bg onary” claus eectrical wor tat | 
‘wll SUaruntte under bonito serurn every pose pensy bald 
fre fetations five yoy fave Babe my rot 
Sie nce eatidd lowes the best foventment you ever ade, 


Guarantee Backed by a Million 
Dollar Institution 
Back of me ia my"guarantee, stands the Chicago 
Engineering Works Inc, a million dollar institu 
‘long than suri toy every stent enraleds not ely 8 
‘sical. 


‘ponderfel frsmeng oat a unwurbameed 
Some Service a0 


even the ordinary Electrician— the “screw driver” kind—is makis 
the trained man—the man who knows the whys and whe 
Expert"—who is picked out (0 “boss” the ordinary Electr 

pay $5,500 to $10,000 a Year. Get in line for one of these 
Fearned, quickly grasped, right-up-to-the-minute, Spare-Time Home-Study 


‘money—big money, But 

refores of Electricity—the “Electri 

to boss the Big Jobs—the jobs 

iz Jobs" by enrolling now for my easily 
juree in Practical Electricity. 


Ws tha Service that, makes 


vol Men and earn $12 $30 « day— 
$70'we $200 « week 83,500 to $10,000 8 Yea 


Get Started Now—Mail Coupon 


ben 
Sishe the acon tod 
Send in Coupoo-NOW. 


LL. Cooke, Chief Engineer 


Chicago Engineering Works 


2150 Lawrence Ave. Dept. 39 Chicago 


Use this 


[-t,c00e. 


2155 Tawrence Ave, Chien | 
servant 
! 


ne Pree Radin Courveall, 
{alr prepaid sithout obligation oo my nat” 


vm 7 I 
vo sen 
| 


Occupation 
—————<—- 


The Cooke Trained Man is the ‘Big Pay’"Man 
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iceman ge Har enn dactiaa adal + Do you want 4 
<* pleasant jc ou 
rom $60 to $200 a week? - Do Then Read 


ae en we beak ait “My Offery 
eccieaial ica 


&:, EXPERT DRAFTSMAN! 


Learn at Home in your spare time! 


Address Chief Draftsman, 


COYNE SCHOOL or DRAFTING 


Dept. 915, 1-9 S. Ashland Avenue, CHICAGO, Ill. 
MALL'COUPON TO-DAY! 
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A Wonderful Bargain! 


500,000 Already Sold at $3.50 


ONLY 2S 


IF YOU are one of the 500,000 rm 
purchased the Book of Etiquett 
‘2 positive insurance against 


Limited Tne 


other day, for this wonderful bar 
you act quickly, you can get your set 

not for $3.50, which 500,000 people 
only $1.98 complete. And without a cent in advance! Solves Every Social Problem 


Why We Are Making This 
ES) 1 Offi 


NO MONEY 


8 POPULAR SCIENCE MONTHLY 


S 


| Money Making Opportunities 


Mn geae ane ee 
Seca ee ae eee ee 


te 


saFETy 


EAR ee aaee O 


Seas ares 


ERR rh iat tomer era 


So oe oe ee, ST 
‘San Rest icglaa Pa, ee” Pe EO 


FORD AccrssoniEs 

LETTER SPECIALISTS 

ESE A 
“hitter Mac Pee 


{aT Waren vente Chins 


| Another $25.00 
IN PRIZES 


city the prizes we wil pay for te ten 
best letters answering 


the above question: — 


; 
; 
iz 
on 


Contest Editor 
POPULAR SCIENCE MONTHLY 
1225 West 39th Street, New York City 


Last Month's Prize Winners 
Birt Pre of $10.00 goes to W. Pe 


Seeger Asta apart a, 


eee teen Bee 
eS pa ee 
ee = 


Se ee 


LABORATORY AND CHEMICAL 


re Rartralais hee Wh 


Ypep ieee eens ee ft 

sat Siar Oe rh hae eT 

pe RR 
Sa 


HE whole world of electricity ia open. 


Be An » Electrical I Exper 


to Chicago— 


ity if you seize this chance 


You Work on $200,000 
Worth of Electrical 


[No books of useless theory. You are trained 
‘00, §200,000 worth ef electrical equipment 19 
315 wanthe (ey eoene Hyon. whe). Boy 


folie you tm expert ready to atep ght fo 
‘'poxidon paying from 00 $105 8 week 


Coyne Trains You for Life 


‘We furnish every student with a Life Scholarship 
‘which enablesyoa to stay aslong/as you want or come 
Seek lor furtbr ing at any tase without charge 
fe also assist stodents to good paying positions 
after graduation. 
‘We give you free a course in Radio he marvel of 
the ge.” Constrocting, installing and. operating. 
‘You ean build your own radio receiving set. 


EXPERTS—don't pass up a chance to unin Your- 
‘self for one of these big paying jobs. 


Earn while you learn! resee iie re ere 


Send this Coupon Now ™, 
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seeact, pagina 


FREE | = : 
ELAMINATION | SP eee cate ET Ram 
se | meter ie omete tan 


"ARDENTERS 


tale 
| Guwe 
2 


Bay‘onty Sts 


Return 
coupon Now! 


board’ how to, pl 


‘work—how to lay . or : 
10" 


Fee pee: 


nl new at for Carpenters a 
(gers dans send nly Sf ther Sta month 
y Beep them” Return them W you do met 


THEO, AUDEL & CO., 72 Fitth Avenue, New York City. 


mages Lape 1 madre 6 a” 
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issuchan urgent demand for practical, trained Draftsmen that 
am making this special offer in order toenabledeserving, ambitiousand § 
bright men to get into this line of work. I will teach youto becomea 
Draftsman and Designer until you are Drawing a salary of $250.00 a 
month. You need not pay me for my personal instruction or for the com- 
plete set of instruments. But you must take advantage of this special offer atonce. 


$300 Month Salary= 
$450 on theSideat Home! 


That’s the kind of money my drafting students make. 
Reac what this one says: 

“As a beginner I am doing fine. Am earning a salary 
of $300 per month, besides I made over $450 at home the 
last two months, drawing plans for private parties. The 
practical drafting training you gave me by mail put me 
where Iam in less than six month’s study. Thank you for 
all your personal interest and help you gave me so fos - 

(Signed) J. B. 
(Name and address upon request) 


Chiet Dratisman Dobe 


I Guarantee 


To Train You Until You Are 
Placed in a Position Payin; 
up to $250 and $300 a Monti 


Write and I'l tell you how I make you first- 
class, big-money-earning draftsman in avery 
few months! I do this by a method no other 
man nor institution can imitate. I give you 
personal training at home by mail until you 
are actually placed in a position paying up to 

and $300 a month. Six thousand drafts- 
‘men are wanted every month, 


Free Book -:-.......-- 


—— 
Send Coupon Today mae i (ne atimen, Encinecs Fauipment Co, 


No matter what plans you have for the future. Get Without any obligation whatsoever, please mail your book, 
Narr wetter stres here. Gap Fbot ay steno nhatrmnr lease ll yur hh 
Out about the simply marvelous opportunites ahead Uiberal“Persnal Instruction” oer to few ident, 
now, How the world needs drafemea, eopinests 

hitects and builders. What great salaries and 
Siblities there are! Sead coupon for irce book touay, 


1951 Lawrence Ave. Div. 13-69 Chicago, Il. 


Name. 


Address, 


Post Offce.... 
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6 ue BOOKS, PERIODICALS 


0 Pred 
DOO = 


Send for 
it TODAY 2: 


This handsome, profusely illustrated book 
will tell you of the astonishing growth of the 
great Electrical Industry,and of the thoreands 


‘You can Boss 
il the Job 


of big money jobs and opportunities waiting 
for trained a ay ait ais gate 
lastocan Amocited 
Eccl hare yt Satin 
— These aoe opel ay fe ATHORS-MANUSCRIPTS 
‘eature ‘Science, Not » mere se! aes laiomal Orgsnien WHITE fe newspapers ond magaaings Tig payne 
9 tion of Elecrical Experts Lcaigereny ey meri PL 
Points of oped. the MOST REMARKABLE SYSTEM ON | Sartgose iam no Som hewitt 
EARTH cr HOME TRAINING IN ELECTRICITY. — | IIE, fechas 1 a MS 
A.E.E. Service We Train You at Home 


Jn your more Sime, quick and surly, by our EXCLUSIVE 
1 UnMentntie nite Ae RABSSHATHEDMETNOD oes 
ve Earn $75 to $200 a Week 


Gicuain lel sien: ase se 
2 ghted meibed of taining hehe racsryytenlna 


4 vimismnncone 4. We Help You “Cash In”, 
‘throughout your career Bl 1885 COURSE, ‘which will show you how to get 


limited Consultation the bigmoney Electcal jobs and how to exablsh your own 
4 Yiimived Co = your 


Independent, probable 
Our Book Tells the Story 
[A wendathl Laborstory 
: Our BG 6 PAGE ILLUSTRATED BOOK lw 
5 Aspe reer eee oe 
© A Complete Course in Ast Beis Engr rio how hey 
Automotive Electricity iano a eioon ie ‘you: “* cara pay jobs up 
7 A.Somolee Coune m You Have Education Enough | i" (cu Wawa Saanms 


IL you have the AMBITION to succeed and make be | “aria 
g4 cine: Le Ras ae 


Boriness for the Eletical Mail the Coupon NOW 
ve Siipdes mn cking rb We wt every wnhtdech ccs 
“ rane Sblition in ft We want every an 
© A lal Daaes Ow In America to have one and receive this pret memage: Your 


copy is reody. Send for it TODAY, 


Wakes cltgaremedmeyrecreattienmd tenhn | Lette Rieke oe eee Oh 
‘Bhewicry. eqether wich fall etadeof oer mashable pan ot | “uETECTIVES 
Hee wusingsed nembenbipin he REE ake ery 

haath aan the Neme maaan 

ae mc 


‘More Money Making Opportui 


Aesoclated Electrical Engineers 


OF AMERICA 
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How to Invent— 
What to Invent 


and What to Do About Protecting 
and Selling An Invention 


LTHOUGH ct hay Teer 
universally: recognized that Ine 
vention is governed by a few 

. easily acquired, fund 


ever thought 
1 black 


nd 


In 
hat Thomas A. Edison m 
is statement that iaventi 
should he taught as a seience, thonsanels 
of people continued to work bined 


doggedly, haphazardly to perfect the 
ideas, 
But new anyone ean learn how to ine 


vent. Fifteen famous inventors have at 
st given to the world the laws and prin 
ples of Tnventive Science. They have 
shown every ambitious man ane wena 
how to invent, They are teaching liven 
tion exactly: as other peuple are tsiching 


lave, medi rakkeeping. 
Tnstead of spending years 
groping blindly, instead of 


wasting your time in useless 
hearthreaking 
earn how to complete’ your 
Meas quickly: and 

tahout them xehwn they an 
pleted. You beara hk 
think ‘so you are mre to 
suiceue 


Everybody Invents 


For a Tong tne it va on 
mony belies that covey ie 
tention wie a inatter of pur 
Hck-—the resale of some apy 
inspiration that sudden! 
at 
dnd which made hinfabutousl tic without 
the alightest effort oe thought. Hut oye 
ove fr your tat cm 
fp or rs 


result of thine itely 
exact, scientific , 

‘Suppose when you went honwe toa 
you found a window rattling. Thrash 


Jour mind would lash, altiost instinctively, 
‘egular order of thoughts which character” 
he conception and completion of every 
invention the world has ever known, First, 
fou would recognize a problem to he solved 
“the rattling of the window, ‘Then you 
‘would think of several principles of science 
for mechanics which would solve your prub- 
em, You might think of the scientific fact 
you poured water on the frame the 
wood would’ swell and tighten the window. 
You might think of using a nail. Hut what 
you most probably would do would be to 
iuse the oldest mechanical principle knowa to 
man, the wedge, 


What Invention Is 
Brought down to its simplest terms, that 


is exactly the way every invention has been 
made—combining two ideas; a problem 


How to develop your imagination 
—How to develop your ideas 
the facts you need for 


How to keep legal records of idlens 
How to use scientific principles of 


canting time on ime 
—How to apply for a patent 
‘organize a company 


fand hundreds of other vitally ie 
fant facts which EVERY sucessful 


which 
huanic 
Soak 


of moe 
ul 
ver have. thonglt 
Sent 
at hove, raves 


fact 


mst be solved and 
w science whic 
ugh vou may 


wnaght ant 
Aehich gaveen the Sckenex of fa 


therefore, 
mt to develop 


I tubl ont to fis a rattling Wie 

dow witha musige can ie ao well 

edeat sit can Kear to 
things alavost 

iH quickly You know, 

thae ‘Evcry” insvntion is 


ily ‘ye thinking ia 


jess 
imal 
th every new sfvane, wit 
new dheoven’ thatthe wurkl expe 
fhore probleme ane emg 
inecatians ane ares to rolve oe. pre 
temas Now, as never hi 
tions wantet, anil the el 
tte to the win o¢ 
ie hice cam bring you a 
"berbiant, wha invented the ru 
ad of a pencil, bas been pat 
{rods of thousantls of dollars for bis 
tho invented the 
The man who conceive 
simpel™ hairpin, the man 
‘who developed the metal tape measure, 
BM have achieved success am wealth as 


Learn How to Invent atHome 


If you would like to develop your natu- 
gpl itpentivg abit long, momcyrmabing 

Tines, instead of trifling with ideas—if you 
would like to DO something about your 


as insteaul of letting someone ele patent 

hem ahead of you, let this reat 

Churn ia Taventive Seieuce Kelp yet, Gxt 

the ailvice and the help of the fifteen famous 

ha tell you the secrets of inven 

tion which sou MUST know to besucersful, 

Thief the fist cous cal inves 
tion that h 

how sce 

Taw ta think 


wage Fou are 
ve mventive fines, you kara 


tho ahr cits ta. slcseasful inventions 
you fearm how to. use the scent of ine 
Semon that convert a simple tthe idea 


Nerone step in iny omitted. 
ring. ine 
apply for 
rights, ow to 
i 


1 has be 


Everything you want (0 Ienaw abou 
tion evel 


your ideas, m0 


iy step, 90 t 


FREE—New Book on 
Inventive Science 
A wouleeful new book has just ev 


frown the press that belle you all about 
Science of Invention, | Te tella your how to 
vod the pittalls that have brouabt faihure 
to thousands of woukl-be inventors, tt 


eile sou Tune ta earn the scerets of trae 
tical lavention, which. famots inventors 
dhacoverel only” alter years of heartbreak 
ing afore and discouraging mistakes, and 

tells you how to do this wn only Wltece 


‘ninutes of your spare tin each say. This 
Tiscinating book will Ie sent to all howe 


Nice of tone 
Them tell you how you ca 
scorets Uf sucoceatal inv 


distribution, Send 
ithe coupon below NOW, ori kiter uF pontal 

There ix no cost dr oblige 
tion, “This hureae is no eur eted in any 
way’ with patent attemey OF ‘mantutace 
Tirure. Our only work i ta help aanbitious 


and women to develop their inventive 
luy—t0 become successful inventors, 


Bureau of Inventive Science 
Dept. 712,Wisner Building, Rochester, NY. 


TauREAU oF iNvenTive science | 


H Dept, 712, Wisner Building 
| Rochester, New York 
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In This Fascinating Business 


‘ASH in on the amazing ever-increasing 


sport cartoons. 
cartooning offer two wond 
most untouched 

the opportunities in cartooning b 
or so varied. Never h 


such a wonderful chance ig money 
Now indeed is the time to study cartooning! 
New Method Makes Cartooning 


Easy to Learn 


Regartles of how little you advance through ev- 
ability you have in draw: try branch of cartooning 
ing, you can now easly until almost Vefore ou 
equity for hi attrac elle 0 ate drawing 
‘Ave highly-paid busines. cartoons that SELL 
Se Naren beer, Srv a SLE 
method can Hearn have sold enough work 
while studying to pay for 

the course many times 
think of earning a 
vphndst salary Yor nach 
flessimt work ‘Suceewe 
fal cartoonists earn from 
$3,000 to over $100,000 
ar Vet enough car~ 
Tonia cannot be found 


0 
ho 


1% actually as fascinat- 
fog ata game 
Firat you learn the 
rortant fundamental 
Elo ert 
rere originating Kicas 
oi ation, 
tricks "which mak 
Teoning any ge those ho 


Baily roe wl Poe- 
Sa hos 


rowing uncrowded eld, 
Find out more about the wonderful 
NNO BF SANE 
Grooming 


fest tren prepared which bs crammed 
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‘See top of page 8 of this 
issue for full details. 
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New Hair for You 
in 30 Days 


~or Your Money Instantly Refunded 


My amazing guarantee means just exactly what it says! 


I don’t care how 


thin your hair is—I don’t care if you are completely bald—if new hair fails to 

‘after using my method-—then the test costs you absolutely NOTHING! 

Fi astonishin, proof of what I have done for others is now yours—entirely 
‘Simply mail the coupon below 


By ALOIS MERKE 


Founder of Famous Merke Institute, Fifth Avenue, New York 


"O matter how long you have 

been bald—no matter how 

many different treatments 
you have taken without restlts— 
T have discovered a startling new 
treatment for baldness which I 
absolutely guarantee will grow new 
hair in 30 days—or every penny 
you have paid me will be instantly — 
and gladly—refunded. 

‘No one has ever dared to. make such 
a “sweeping guarantee befire! D 
lo You suppose that T could make it 
unless T was absolutely: confident that 
my treatment would do all claim? 
Never! 1 would be out of business in a 
Week, But | KNOW what my method 
will do. For in most cases, its romark- 
able value is shown by actual statistics 
covering thousinds of cases treated— 
only three people in every hundred asking 
the return of their money ? 


Not One Penny's Risk! 
lize that you have perhaps 
time and m 


wasted a lot of 


Actual Results 


store your 


hair. Very 
likely you are 


blame, you. 
And TM ad- 
mit right here 
thatmy'treat- 
ment may 
not help you 


“The top _of_ay_ head, te 
naw’ alton coveeet it 


cither. For 
may be one 
of the three 
in every hun- 
dred that is 
absolutely. 
hopeless, In 
any case, T 
‘want you to 
try my treat- 
ment at my 
risk—and if 
after 30 days 


Ine fve years but could 
nahee“Geltaythiog to 


Ydeplnvel pert 
tet ult oor tied 


reed 
king a sing 
a check refunding 


> 


esti 
want a cont of your mone 
actually grove hair on your head! ¥ 
course, are tw be the sole judge. 


Entirely New Method 


My treatment is the result of 17 years 
of expe ed in treating th 
sands of cases of baldness, ‘This included 
many long years which T spent in such 
famous centers of scientific research as 
Heidelberg, Berlin, Paris, Geneva, and 
«Buenos Ayres. And my method is en- 
“ tirely different from anything known or 
used before, 


or bother of any kind. Yet results are 
usually noticeable even after the very 
few first treatments, 

My treatment proves that a big 
centage of baldness is caused—not 
dead hair roots—but by dormant hair 
roots, wiich can now be awakened and 
made to grow hair again. The reason 
other treatments failed is because they 
did not penetrate to these dormant roots. 
To make a tree grow you would not 


think of rubbing “growing fluid” on the 
Instead you Would get rixht to the 
‘Ani so :t is with the hair. 

Tn all the world there is onl 
method 1 Ienew about of penetra 
dircet to the roots and getting nour 
ment to them. And this method is em 
bodied in the & that 1 now oer 
you on my posi 
tory results, or the trial costs you nothing, 

Mready: great numbers of men_ and 
women who only: recently: were, bald oF 
troubled wt, hair have, 
theough iequired healthy. 
hair that js the envy’ and admiration of 

As for dandrufl and 

many 

it seems: 
be 


one 


icity 


Free Booklet Explains 
Treatment 


Ay fill in and mail the 
e=apan below T will gladly: send you— 
without cost or obligation—an interest- 
‘i $2-pagce booklet, describing my treat= 
mnt in detail. 

‘This booklet contains much helpful 
formation on the care ir—and in 
addition shows by actual. photographs 
what my treatment is doing for thou- 
sinds of others. 

No matter how bald you are—no mat- 
ter if you are completely bald, this book= 
let will prove of deepest interest to you. 
So mail the coupon now—and it will be 
sent you by return mail, 


Allied Merke Institutes, Inc. 
SI2Fith Avemve Dept 1712 New York City 
‘lied Merk Inatituten tne 
‘Dept 173,512 Fifth Avenue, New York City 
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I Will Make Youa 
High Priced Auto- 
Molive Electrical 


Expert in 


IMPORTANT NOTICE! This 

school is the only one in the 

country that limits each elas 
"That 


'Y Ambu Automotive Electrical Experts 
im $132 a°weeks, And that int the too. 
Aim, “Others operating for themeelvey charging 
tue the actual VALUE they render, expert sete 
vice time maving, ete eves Bleed 
Tor instance, writey ti 


Big Jobs Now Open 


for Automotive. Elect 


‘Ant ING INSTITUTE, 
ie Aves Chiemgey Hlinols. 


Mtoe 


POPULAR SCIENCE MONTHLY 


3s mechanics pertret 
fon 'See the facts and 


Amazing New Way to Train 


When he government waded, Auto-Eectricl 
cn had to be trained fight and sent out 
‘the fresnel the 


ids Th. The wollen the aie the 


CometoChicagoor TrainatHome 


pdreds of ren who cannot come to Chicago 


Get FREE Book 
And Unusual Short Time Offer 


yy Making Opportunitie: 


ke See oh be 


eee Soe oe soe an 


rn emia 


Free Goad iin 


More Money Making Opportunities 
‘on pages 8 to 24 
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$1000 Reward 


For the Capture of This Man 


INVICT 613% excaped from the State Rententiry: ‘The demand for trained men by governments, states, 
Rams, Charles Condray, Age Slieight Sit tia! ies, ect agencies, corgoraions, ahd’ Bows 
‘Welsh, Mt pounds; Hine ight brown; yes, gray. Buresiun a becoming gresier every ay. 


More Trained Men Needed 

Hep morta era Car 
ar cS one 

Learn at Home in Spare Time 


(And pew vou can learn the secrets of this eclence at 
heme tm Your spare, tine Any man ‘with comenan 
choo! edteation end everage ‘ability Can become 8 
Finger Print Detective in surprisingly thor tie. 


Fi 
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Here’ rete He te BigPay! 


fniter sen the Auto and Truck Busine? 


MENWANTED for these Jobs estan Complete OOK, | |= 


Write for FREE LESSON T° 
and FREE BOOK! |} 
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More Money Making Opportunities 


pages 8 to 24 
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ly €0 Days to Get a Big Job 


Gutomoh 
tes re “; FREF | 
fatalog ki 


My Cincinnati School JJ pay your railroad fare 


<~ both ways, and pay your |[l 
afar board and room; no ex- 
tras; no incidentals—in 10 
HT, ; 


weeks you can get a real 
job at real pay. 


My Chicago School 


No Experience, no Education Necessary. You learn 
with your Hands under Experts in a Wonder- 
ful Shop. No Books. Success Sure. 


RAHE-TRAINED MEN IN DEMAND 


Rahe -Trained men earn $200 to $600 per month—no 
YouCanDoWhat —jq\-offs or strikes. You Can Do It, Too. Own Your 
These Rahe Own Garage. Send the coupon NOW for my Big 


Men Did Free Catalog. 
oP oe cf ~=BE AN EXPERT IN— 


Rate AW at8iia6 Auto and Tractor Mechanics, Ignition, Starting, Light- 
ch, W ria, | . Tac} oS, 7 4 

Smith W-Ateandrin.©. ng, Vuleanizing and Machine Shop Work. Takes only 

60 Days. 


“tT thank Rahe training ~=-E-LECTRICAL COURSE INCLUDED 
for a great. job. in the All kinds of wiring and generator work. All this in 
Howacl Metsger Lima, addition to the famous RAHE Life Scholarship, which 
Ohio. permits you to return to the school AT ANY ‘TIME 
“Rahe Training was the for further work WITHOUT COST. 

best investment I ever 
made." — Colby Lord, 


Oakland, Maine Special Tuition Offer Sebad 
—Short Time Only | seni Me Your Big Free Catalog 


Send to My Nearest School for Free Catalog 


Rahe;<*: School 


4445 Grand Boulevard Ninth and Walnut Sts. ‘ ‘ 
CHICAGO, ILLINOIS CINCINNATI, OHIO C6 Bei i Slane 


“I got a fine job the 
after, I left ‘school 


— 


B A RAILWA) 
TRAFFIC INSPECTOR 


Earn Upto $250 Per Month 


“«The Best Thing | Know Or" 
—By HM. LONG. 


“TheS.B.T.1. 
Course in Rail- 
way Traffic In- 
spection is the 
best thing I know 
of and I have 
never been able 

to find words to 
praise it as T think it deserves to 
be praised. 

“Railway Traffic Inspection 
is easy to learn if anyone who 
studies it has any grit at all, 
‘And the Course itself is easy, in- 
teresting, instructive, important 
and influential, The hours are 
not long and the pay is fair to 
begin with but soon becomes ex- 
if one only uses his head 


and maintains himself honestly. 


those 
¢ this means 


POSITION GUARANTEED 
Ear Up to $250 Per Meath, Expenses Paid 


‘Many opportunities. for 


YOU TAKE NO RISK 


Alter completing course if we do not 
you a position paying at least 
nth. "‘and ‘expenses, we 
your entire enrollment’ fee. 
Cont is moderate. 


‘Send coupon today for full details 
Standard Business Training Institute 
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You Been 


These low Words? 


Yhousands of NEW words 
have come into the language 
Gre you making them apartof 


contains the 
facts you wish to know. 
ra 7 Crowe \\ tam 
im all activities \ 7, 


of modern life may 

be traced by the New 
words in WEBSTER'S 

NEW INTERNATIONAL 


Here are samples: 
rmarquisette 

campfire git 
mystery ship 
ie Counei' 


Gentlemen: Send sample page of New Words 
Specimen of Regular and India Papers, 

‘SMaps, per Popular Science Monthly. 
Nome 
Sect 
City, 


‘Slate 
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A Moving 
Picture of 
Electrical 
Success! 


and big bey” 
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ieapagaly prac teal It beg 
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American School 
Dept. E875, Dresel Ave and Bath St. 


Jobs in Radio 


‘There are bigradioobe wating 
Grey 600" opergions have 
geduted, from ‘ur 
‘edossy 


ready 
school. e 
is just in itsinfancy. 
more demands. for 
than there are trained men 
meet the demand. 
Study at Home in 


§ Spare Time 


a complete radio course, 
‘and 


iciey, soit going 
through 

ic of comercial radio. 
ke the ame eae withthe 


fal guidance that evident ‘ce 
dents are getting. A few mont 
study will fe you for the U. 8. 

vernment operator’slicense. 
Andou may have, iis = 
Post-Graduate study free in our 
‘New York Resl 


Gosdtennaisbacoat 


Be 


radio practice, but also prefer 
ence for prompt placement in 


‘The opportunity ts walineed 
and entirely in your hands. 


Advanced Radio Course 
eatfopular demand headvanced 
Firman ph or tot 
led to the opening of an ADV, VANCED 
loki stoDy tabi coURsE. 
tfecalcing tn CW 1 CW 

eentigte! 


Radio Institute of America 


(Formerly Marconi Imai 
Taablshed 1909 


328 Broadway, New York City 
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COMPLETE co) Q 
ELEctRIciry Edy 


FREE 
EXAMINATIOp==_\ 


Nn . 

like t6 —— 

te fc fost anes 

Sgalaeeene: |HAWKINS ELECTRICAL GUIDES 

Fie aiacen azenay | 3900 PAGES—1700 PICTURES—S1 A VOLUME™Si A MONTH—10 VOLUMES 
coment coca eni and sare Know the facts in Electricity. The 

| better position for y Hawkins Guides tell you all you need to 

| know about Electricity y important electrical subject 

| covered so y understand it. Easy to study and apply. A 

complete, practical working course, in 10 volumes. Books are 


pocket size; flexible covers. Order a set today to look over. 


POCKET 
SIZE 


FLEXIBLE 
COVERS 


mean more money and 
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Storage Batteries Princ 
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So erence Index of the ten 
Converters — Rectifiers — Al numbers, ¢ 
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SHIPPED FREE “"yi°,Sirmah "7 ¢ 


Not a cent to pay until you sce the books, N 
‘obligation to buy uniees you are. sat 
g Sea Co 


(pon now today —and get 
‘great help library and ee it 
‘worth $100:00 
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More Money For You 


RADIO 


HE amazing expansion of Radio 
has opened up, ha 


dlertab new porto 
sea, Big saarles, fascinating, eas 
work, short hours; and a wonderfal 


‘are offered’ to ambitious men 


ein tle 


"Or you. 
Say at howe and work up tos poole 


paying up to $10,000 a year. "One of 
Sur rebent graduates secured a position 
cme weok, ater graduating, paying & 
salary’ of $300 per me 


Easy to Learn 
poe At Home 


lead. james ve 


Freelst of Government Positions obtainable, 
Men and Women 17 to 45 years, 
‘$1600 to $2600. 


Write today for Booklet and lst, 
UNITED BUSINESS TRAINING ASS'N 
187 Dinan Bide, Detroit, Mich, 


‘This? 
mia 


{sl acest and real money Radio open 


Send for BIG BOOK 


fg Gerided adlonrisian br your ype 
Shai the coupon ce write a letter NOW, 


National Radio Institute 
Dept. 12-M_ 


‘More Money Making Opportunities 
‘on pages 8 to 22 
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TRAINING 
PLAN IN 


ELECTRICITY 


FREE fein 
pt ING 


‘ Iny aad 
Gage Tech method of tedching Dratiog by mall 


Double Your Earnings 


‘he at re time We 
You alreads south 
Seal the Goaped at Home for Better Jobs 
iio elitee: Comper, one slices 
Leena een foereferenr| vores ers 
Se ec es Meet ese 


Free Outfit 
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racrice S, & H. Electrical Works 
Dept. 5161422 W. ManroeSt Chicago 


Learn in Few Months 
Becasee a devined numerous short= —Midrom— 
Ee EELS Se 
Sacaiary om 
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We Guarantee You 
JOB 


While You Learn 
pee When You Graduate 
Crurnfpreer- 


ECORD-breaking automobile saleshave 
created thousands of $50 to $125 per 
‘week jobs for highly trained auto- 
motive men, Hundreds of requests 

for such men—Greet Graduates—come 10 our 

fe, “The demand 0 great that oe eed more men 

0 qualify for these bigemoney jobs, 

THAT IS NOT ALL! We actually GUARANTEE 

up to $30 


toget you job pay 
wile You ear 


neers the 2p let 
Quality training takes bold and fits you for the 


eave here equipped to take your place 
Only, the best instruction is good enough for YOU. 
Don't\ shop for bargains ona matter ao vital to 
your future ‘welfare. Let Greer’ help "you, "Get 
Intouch with us at once. Inepect the methods best 
for you ia training 


GREER-TRAINED 


Automotive Experts 4 
Earn $50 to $125 Per Week =": 


Day and Evening Classes On Every Automotive Subject 
Quality You For Big Pay, And Help You Earn While You Learn 
Greer College inetruction ia combined with tedividual road lessons given, 

actual shop practice, When you Sih Be An Expert In All These 


here you willl know exactly what to do 


ee esnet cae Sey ihe Commute Ge Cn nds Machine 
nm Faia che ie ect shops you 
SS Les Sg eee 


ring Lighting Starting 
Velcanting "Strate Bat Dri 
Ineo ee tu ye 
Be fignae Pall Vaccomcd pions 
‘Shop, Batteries, Welding and Vulcanizing, anywhere, ~ i 
MAIL THE COUPON 


Do not fail to Sill and mail the coupon below, Te will 
= ‘eng You, the big FREE, BOOK, “How to Sucre inthe 
marys Autenwbile & Fractor “Business fal Tuition 
iter and complete information ABOUT JOBS 


YREER 


COLLEGE 


of Automotive Engineering 


2042 South Wabash Avenue CHICAGO, ILLINOIS 
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Master Craftsmen Who 
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“For the ear to desire 


, pleasant sounds is natural.” 


Mencius- 
here Are no sounds more 


pleasant than the music brought 


> Gee. 


; Broadcast Receiver— 


eclor’ Mu. 


FGENERATION and Tuned Radio Frequency 
Amplification find their first successful com- 
bination in this Receiver. The 20-foot silk-cov- 
ered wire, readily concealed behind the picture 
moulding, is the only antenna required. 
The attractively finished walnut cabinet has 
compartments for all necessary batteries. 
Write for “GREBE Radio in the Well-Appointed Home” 
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SUMNER N. BLOSSOM, Editor 
December, 1923 


Will the ZR-1 Discover 
a Polar Paradise? 


HEERE sone of the most astounding stories of scientific possibility ever 
‘published. 

‘Commander Green's exclusive article has all the pungency of romantic 
fiction; at the same time itis founded on the scientific observations of a veteran 


fight of 
the outsome! 
Commander Green's entrancing picture of a balmy polar paradise 
sents, he says, simply a tremendous possibility of arctic aeronautic explora- 
ton.” Tn his article he sets forth the facts as he his gathered therm. 


By Lieutenant-Commander Fitzhugh Green, U. S. N. 


N THE proposed transpolar flight of 
the huge new navy dirigible, the 
ZR-1 (the Shenandoah), next. sum- 
‘mer, lies the moat thrilling possibility 

that pver faced a single body of explorers: 

In the center of the unknown area of the 

Polat Sea may be discovered a vast continent 

‘healed by mublerrancan fires, and inhabited 

bby the devcendants of the lost Norwepian 

colony of Greene 


and? 
So wild is the 
{den as to tax the 
most gull 
‘agination. Yet 
it is Vividly ene 
couraged ° and 


ory 
and tradition, but by the searching test 
of scientific analysis. 

Witness the astounding facta: 

Within boundaries of the Polar Sea 
spreads the greatest-unexplored area on 

sirface of the globe: 1,000,000 square 
les on which no human eye has gazed! 
Look at the map on page 81. Mest of this 
enorthous wilderness lies on the Alaskan 
side of the Pole. On the European side 


lies sieland ata. point corresponding 
rougily to the'eenter of the unknown area 
‘opposite it the top of the world. 
‘This fact is significant. 


Experts are in nearly unanimous agree- 
ment that a new aretic [anid will be found 
by the ZR-1. Doctor Harris, the tidal 
‘expert in Washington, D. C., long ago 
declared that the data he had worked out 
from polar ocean currents all convinced 
him thitt the existence of a large land-mass 
near the North Pole is indisputable. 

Add to this the array of evidence 
geologists adduce on the basis of terrific 
voleanie activity along a well-defined line 
leading up the North Pacific, through the 


Japanese archipelago and the fiery 
‘Aleutians, and onward toward the Pole. 
This seismic axis plotted on the globe 
nearly biseets the unknown area of the 
Polar Ocean. Further, were this line 
swung through 180 degrees, it would 
touch Iceland, one of the most fiercely 
voleanie spots on earth. Another signi- 
ficant fact. 
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Still more: Not meny years ago, 
in a particularly open season, the 
American whaler, Captain Keenan, 
reported he saw land northeast of 
Point Barrow. Peary, from Cape 
‘Thomas Hubbard, sighted distant 
peaks northwest. Such evidence is 
incontrovertible. The new 
continent seems already 
within our grasp! 

‘So much for the land-mass. 
Now for its probable inhab- 
itants. 

Erie the Red dis- 
covered Greenland 
in 985 AD. He 
brought back glow- 
ing tales of grassy 
fiords, long sunlit 
days, ‘game-infested 
hills, fee-pans groan= 
ing under their bur- 
den of fat seals, bays 
teeming with’ fish. 


Vikings Prosper 


Colonization be 
an at once, And so 
truedid Erie's bright 
tale prove that 
the Vikings greatly 
prospered. In the 


archives at Bergen 


princely contribue 
tions in ivory and 
ed 


last ship 
Known to have re 
turned to Norway 
from her aretie col- 
conies arrived in the year 1410. We read 
that it brought a rich cargo; that its re- 
port was of happy, thriving Norsemen 
buck north; of health and growing inde- 
pendence despite their rigorous environ 
ment. 

‘Then, as in 1914, Europe became a 
shambles. Plague and war swept eiviliza- 
tion, Peatilential disease ran a ghastly 
race with a horde of human murderers. 
Greenland fell out of the minds of man. 
Even the sea route north was forgot 
ten... 


Lost Colony a World Riddle 


Dark ages passed. Slowly Nature bred 
in in men the will to search her world 
for knowledge and for wealth. Greenland 
‘was rediscovered. Hans Egede estab- 
lished the first modern settlement there in 
1721, But the grim report he made was 
tragic beyond belief: 

The Norwegian colony, 10,000 people— 
perhaps 100,000—had, to a man, mysteri- 


‘ously disappeared! 
“The greatest riddle in the history of 
the world,” it has been  called—the 


baffling mystery of the lost Norse colony. 

Where did they go? 

Where didn't they go is a question 
more easily answered. Not to sea in 
sships, for they had but one or two; and 
Greenland, lying above the tree-line, gave 
them no timber for building more.’ Not 
slain by Eskimos, for Eskimos are the 
‘most peace-loving people in the world, 
knowing nothing of the art of war. Not, 


“W" 
writes Commander Green 
ave ted to reach the polar 


Licwt-Com.Fitshugh Green, 


An Adventurer in the Icy Desert 


ITH my own eyes I have seen in Greenland the 
ruined stone houses of the lost Norwegian colony.” 

“With Donald B. MacMillan I 
continent, believed to lie in the 


‘Polar Sea north of Canada.” 


‘As an arctic explorer of wide experience, Commander | al 
Green —now aid to Admiral Williams, President of the 
‘Naval War College at Newport, R. I.—bas made an 

fascinating possibilities of 
discovery of which he writes. Following 


ethaustive study of the 


Grand Fleet in European waters. 


like Europe, swept by some 
dread germ of awful virulence, 
for germs don't thrive in polar 
regions. 
‘What then? 
Examine the Eakimo tradition: It 
2 in vivid terms the White Men 


yes long had known. Because of 
its, no Eskimo had ever dared 
this tral 

“The land is warm; is clothed in sum- 
mer verdure the year around; ix popu- 
lated by fat earibou and musk-ox. It lies,” 


they say, even to this 
day, “in the direction of 
the” coastal trail-route 
north.” 

This route is that taken 
by our American expedi 
tions. Peary, Kane, and 
Hayes all used it. It 

ms has been the easi- 
fest route as well as the 
‘most productive of natural 
food in seal and walrus, 
For our explorers it has 
been a hard trail, But for 
the Norwegian | colonists 
whose forebears had spent 
10 generations north of 
the arctic cirele it must 
have been less difficult to 
travel than were the west 
fern plains for our Ameri- 
ean pioneers, 


Lured Northward 


Picture the terrible situ- 
ation in which the de- 
serted Norsemen in Green- 
and found themselves: 
No outlet for their trade. 
No source of supply for 
the little but indispensable 
luxuries of life. No access 
to friends and families 
back home. 
‘A generation—two, per- 
hape—of heartbreak 
of longing: unhappiness 
goading the younger men 
wl northward. Perhaps a route to 
southern lands lay that way. 
‘Suddenly like a bombshell breaks upon 
the weary colony the wonderful news: 
Sun- 
Grass! One moon's easy 
‘A short lap on the ea 


hhad passed since the last ship sailed. The 
last man who had seen a real Norwegian 
had died. ‘The homeland was but a myth, 
So they “packed and, singing songs, 
departed,” ‘the native legend puts it, 
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sinn 


suddenly to the northward.” ‘They never 


ye found up there next summer 

dirigible ZR-L, in di 

Go back to the acientifi 

con which we base this amaz 

ing assumption. Tee 

collection of volcanoes 
She has 


107 major eraten 
within her tiny limits, he proponed tranepoler sir route 
and thousands . of 


minor ones. Tee 
land's elimate is tem 
perate 


tic situation. ‘The 
peace, the health, and 


the prosperity of Iceland’ 
inhabitants were sustained 

by its natural warmth dur- 34° F—with that of Green- period quite comparable to that of our 
ing the 200 years of isola- How the barner moun. land at the same latitude— own New England States. Averages run 
tlon from Europe that it {zy Came of the nex minus 15°F. During the up to 60" F. 

sufféfedsat the same time te nance summer Icelanders enjoy a It is no idle dream to claim that Iceland 
arid for the same, reasons hhas a mate across the way. Geo 
that the Greenlandic Norse- >\vAron varon graphical twins are common on our 
men were deserted. a 


globe: Cape Horn and the C 
Good Hope; the Medi 


Moreover, Iceland's lava 


flows are. by. no. means the Carbon 
always ftom’ conventional 4 off Alaska and Japan; 
craters. The greatest of £3» and wo 0n. 


z (Turn to page 136) 
VOLCANO 


‘Gan Man 


POPULAR SCIENCE MONTHLY 


Rob Earthquakes 


r? 


By R. E. Martin 


HILE Japan 
clears the 
wreckage of 
the cities of Tokio and 
Yokohama, leveled by 
the recent earthquake, 
the forces of science 
are being marshalled 
to find a way to pre- 
vent repetition any- 
where on earth of w! 
is now known to have 
been the most terrible 
disaster in history. 
Not that science 
hopes to prevent other 
earthquakes. ‘These 
eataclysms of nature 
undoubtedly are due 
to structural changes 
in the earth itself, and 
are consequently be 
yond the power of man 
To control. But science 
does expect in time to remove the chance 
‘of any auch terrible loss of life and prop 
erty as marked the Japanese catastrophe. 
‘Means of forecasting earthquakes #0 
that the inhabitants of a threatened area 
nay flee in safety before the quake arrives, 
and the construction of earthquake-proot 
duildings—these are the goals toward 
‘whieh science is working. In the opinion 
of leading scientists the day is not far 
distant when people may live in larger 
security in places like Japan where earth- 
‘quakes are of frequent occurrence, 


4000 Earthquakes a Year 


‘The tremendous importance of this 
task in which some progress already has 
beef made is evident when we consider 
that 160,000 earthquakes actually have 
‘been catalogued and that about 4000 
earthquakes are felt each year in different 
parts of the world. 

Probably the most important work that 
hhas been done in the observation of the 
causes and nature of earthquakes has 
‘been accomplished since the beginning 
of the twentieth century. Previously all 
earthquakes were generally regarded ax 

ing of voleanie origin. Scientists now 
believe that mout earthquakes are caused 
by wrinkling and slipping ct part of the 
earth's crust, caused by strain resulting 
from shrinkage of the more plastic in- 
terior of the earth, contortion of the 
earth's strata, or changes in pressure in 
the crust itself. However, in some cases, 
subterranean volcanic action is believed 
to have been the cause of certain quakes. 

‘The crust of the earth way be consid- 
ered as a relatively thin skin or rind of 
rock, about five miles in thickness. 
As stone broken in a quarry splits along 
‘certain definite lines, s0 this outer cover- 
ing of the-earth tends to split along lines 
‘of weakness which geologists know as 
“faults.” Variations in pressure—which 
may be caused by the weight of moun- 


of Their Terro 
= ate 


How the recent carthquate in Jepen wpit 
tied crumbled the Tobso Yokohama hips 
ty ‘Sear Kawase, opening wrest espe 


tains or of the water in 
‘theocean—eausemove- 
ments or dislodge- 
ments between the sec- 
tions of erust, whieh, of 
course, are constantly 
seeking to remain in 
equilibrium. 

‘The situation may be 
compared with a row 
of building blocks, laid 
ide by side and sub- 
jected to pressure from 
bovh ends. When the 
pressure becomes too 
reat to be resisted by 


ARM SHAKES 
iter 


ING. 
HORIZONTALLY £ 


FLYWHEELS 
iY 


the friction between 
the blocks, something 
will give." They will 
buekle, and the buck- 
ling will correspond in 
a way to the move- 
ment of the eart 
crust that causes an 
earthquake. 

‘The most unsettled 
part of the earth's sur- 
face is the western 
shore of the Pacific 
Ocean. Here the erust 
is being thrust up- 
ward, giving rise to 
steep’ slopes. It was 
such a buckling of the 
earth's erunt along the 
cracks believed to ex- 
ist in the bottom of the 
Tuscarora Deep, off 
the coast of Japan, 
that caused the recent 
disaster, according to 
theories so far ad- 
vanced. ‘The proximity of the Japanese 
wrest trough-like “deep,” 
wn more than five miles, 


which goes 
and the numerous earthquakes experi- 
enced by Japan, lend weight to the theory 
that presure exerted by this tremendous 
volume of water is the cause of such dis- 


turbances. 

Earthquakes under the sen are called 
seaquakes. So tremendous are the waves 
that they can travel at a rate of four or 
five hundred miles an hour, and still be 
detected after a journey of more than 


10,000 miles, 


Earthquakes are 
known to have oc- 
curred in the east- 
ern part of the 


LEVERS PRODUCE 


‘To test the ability of var: 


‘VERTICAL VIBRATIONS, 


oun types of buildings to 
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United States at various times, but science 
‘scouts the notion of any quake of a devas- 
tating sort ever visiting any but the west 
‘ern coast of America 

Following the Japanese shock, Dr. 
Bailey Willis, emeritus professor of geol- 
ogy at Stanford University, asserted un- 
equivoeally that man and not nature is to 
blame for the disastrous consequences of 
‘earthquakes in localities like Japan, Chile, 
and California, which are known to be in 
the earthquake zone. His statement was 
based on observations in Chile, where he 
had been investigating causes of earth- 
quakes for the Carnegie Institution of 
Washington, D. C. He pointed out that it 
fis not the earthquakes themselves—the 
actual ground tremors—that cause the 
frightful loss of life, but the events that 


“To construct a house that will with- 
stand an earthquake is not difficult if 
you can command the right materials 
and good carpenters,” says Doctor 
Willis. “A point that has not been 
recognized generally by architects of 
engineers is that it is the earth that 
moves, while the house tries to stand 
still. If you could put a ball bearing 
between your house and its founda- 
tions, it would be safe in time of earth- 
quake. This idea is embodied in every 
instrument for recording earthquakes 
and was applied many years ago by 
Sir John Milne to the construction of a 


[A scene of appalling devantation slong 


believe it ean be 
introduced successfully in some combini 
tion of bearings, springs, or shock absorb- 

“'For the ordinary house a broad ditch 
packed with cobblestones on which there 
rests a well braced frame of heavy beams 
would not be a bad substitute, It would 
allow the ground to slide around under the 
house, which could be jacked back into 
position with reference to such unstable 
things as trees, garden walks, and roads at 
‘your convenience." 

Doctor Willis adds that the displace 
ment within the earth that results in rock 
slips that science now regards as the cause 
of earthquakes is developing below the 

surface for months before the quake 
occurs. This displacement usually 
does not actually reach the surface, but 
produces vibrations or waves that ean 
be recorded by special instruments as 

‘means of obtaining forewarning of the 

coming quake. The vibrations travel 

great distances at high velocity before 


struments will have to be 
in many said Doctor 
“and records kept for years be- 
fore the science of predicting earth- 
quakes is set on a firm basis. 1 think 
it is not at all unlikely that in the 
future earthquakes can be predicted 
much as the weather is predicted now. 
‘Warnings can be sent to threatened 
Aistricts and measures taken by the 
populations to save themselves.” 
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The Story of the Mind 


The Most Fascinating Psychological Series Ever Published 


By James J. Walsh, 
M.D., Ph.D. 


A ‘A physician T have always 


a firmly k 


the future of civilization seemed to hang 
bby a thread, to bring forth all the latent 
power within him, If it had not been for 
the Civil War, our own great General 
Grant would have sunk into a nameless 
grave after a commonplace and almost 

‘useless life. As it was, he proved 
fone of the greatest leaders of the 
world’s history. 

War afforded the opportunity 
for Foch and Grant, but it did not 
make them, These men knew 
themselves, They knew the en- 
ergy and power that was hidden 
within themselves. And they 
knew how to use these powers, 
‘Therein !ay their greatness, 


Every Task a Test 


We can't all lead armies, but 
‘every task in our daily’ lives 
affords an opportunity to di 
something a little better than we 
fever have done it before, or to do 
it in a new way. We succeed or 
‘we fail according to whether or 
not we know our own mental 
Powers and how to use them, 

Of 10 men who eroueh at the 
starting line in a foot race, only 
‘one ean win, though they all have 
hhad equal training and practice in 
running. ‘The winner ponsesses 


been inclined to think that 
¢henever anybody dies of 
typhoid fever, somebody ought to 
bbe hanged, because there has been 
criminal negligence somewhere; 
some one has permitted contami- 
nating materials from a typhoid 
patient to get into the food or 
drink of a healthy person, 


Banish Fear and Ignorance 


It is the same sort of crime for 
human beings to allow their 
efforts to be palsied by dread of 
lure. tis criminal to allow the 
initiative to be hampered by lack 
‘of confidence; to restrict the dis 
play of energies just because of a 
Incl of self understanding. This 
‘ean be prevented by realizing that 
‘what one individual can do, others 
‘ean do, and that the only’ reason 
for failure in Inek of knowledge of 
personal powers and neglect to’ 
‘use them. 

“But how may I acquire this 
Knowledge?” you may ask. The 
answer is simple—through psy- 


chology. 
And | what is prychology? 


Payehe is & Greek word, meaning 
“mind,” and logia is another, meaning 
“enowiedge.” — Paychology—frequently 
misunderstood and generally cloaked 1» 
Jong, mysterious words—is simply know!- 
edge of the mind. One of our newest 
ricionces, it hax a more intimate personal 
peal and offers a wider application in 
practical usefulness to you and to me 
than almost any other seienee, old o new. 

Tt brings us knowledge of our own 


Dr. 
Jane 
x Walsh 


writer of textbooks on tactics and strat- 
egy. That was all, But he proved to be 
‘one of the greatest men of history, eapable 
of lending something of his own soul to 
millions of men and of welding them into 


ostural advantages in speed and stamina 
‘int training and practice will not supply 

the others. But through training, and 
practice, through developing the best 
there is’ in them, all 10 probably have 
learned to run faster than any of those 
‘who watch the race from the grandstand, 

So it is with paychology. Learning to 
draw on the hidden powers of your mind 
and to put them to use may not enable 


you always to outstrip thote 
‘with superior mental. gifts, 
But undoubtedly it will give 
‘you a tremendous advantage 
‘over those who merely sit by 
idly, unconscious of the well- 
spring of power that is within 


minds—the way in which 
they work, their powers, capa 
bilities, possibilities, and 
‘shorteomings. And, what is 
‘more important, it shows us 
how to make practical use of 
this knowledge—how to find 
greater happiness, health, and 
power through our hidden 
mental resources. 


Why Men Fait 


A great many men fail in 
life, not because they lack 
talent, but because they fail 
to employ their minds prop- 
erly; because they do not 
realize or use the qualities 
they possess. When eritical 
emergencies arise, men often 
prove to have hidden genius 
for leadership and unsus- 
pected power of accomplish- 
ment. 

‘Who ever heard of Marshal 
Foch before the war? Only a 
few professors of military 
science who knew him ax a 


ABSORBING story, which in its won- 

A\aerfut scope staggers imagination itself, 

is “The Story of the Mind," to be told by 

Doctor Wal inning in the next issue. 

On this page ‘the famous American surgeon 

and psychologist tells why he is writing the 
for POPULAR SCIENCE MONTHLY. 

"fn It for che firet time a scientist of diatine- 
tion will tell us in simple, non-technical 
words that may be by anybody, how 
fo obtain happiness, “health, and power 
through the hidden resources of the mi 

Doctor Walsh's psychology is the psychol 
of business, the home, and every-day life. 
With fascinating fact and parallel he demon- 
strates that we may put our thoughts to 
work for definite external ends. And—he 
shows us how to do it. 

Doctor Walsh's first article, “The Machinery 
of the Mind,” will appear in the January issue 
of POPULAR SCIENCE MONTHLY, on sale at 
your newsdealer’s, December 10. 


. then, of practical 
psychology, or the knowledge 
of yourself as applied to your 
self, is to enable you to bring 
out and use what ix best 
you. An understanding of it 
‘may mean the difference be- 
tween success or failure in 
your life. 

Psychology is the key that 
will open the door to the 
wondrous storehouse of hid- 
den powers contained in your 
mind, and in the series of 
articles that Iam about to 
begin in PopuLan SciENce 
Mowruzy, I shall endeavor 
to put that key in your hands, 
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Divers Battle Hungry Sharks to Spear Sunken Gold 


N THIS picture our artist portrays 
vividly the dramatic adventures of 
divers in their hunt for the $30,000,000 
of golden treasure that dropped into ‘the 
are of the ocean bed when a German 
submarine sank the White Star liner 
Laurentic off the Irish coast during the 
Battling ferocious sharks with knives, 
90 feet below the surface of the sea, these 


intrepid deep-sea hunters have succeeded 
in recovering all but 30 bars of the gold 
bullion that was being carried to American 
bankers when the Laurentic went to the 
bottom. 

As they grope among the bones of the 
sunken ship, the divers use a sensitive 
divining spear, with galvanometer dial 
attachment, to prod for the golden bars 
in the mud and silt. Whenever the spear 


strikes a metal object, the clocklike dial 
aboard the salvaging ship Racer, indicates 
‘whether the spear point is touching gold 
or a base metal such as iron. The diver 
then receives his directions by telephone 
from the salvaging ship. The gold bars, 


worth from $5000 to $10,000 each, have 
been salvaged from the deep. 


His Hobby—a Two-Mile psi 
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“Vest Pocket” Railway 


How W. Cecil Gage Built a Toy Road from Odds and Ends 


By Raymond J, Brown 


EVEN years ago W. Cecil 
Gage, then an insurance 
broker in Ni 

attempted to retire 

ness. He removed toa country 

estate at Fishkill, N.Y, and 
prepared to settle down to the 
life of a country gentleman. 
But his attempt to retire 
proved unsuccessful. Through 
an odd combination of eireum- 
stances he has gone into the 
railroad business. He owns and 

‘operates probably the most re- 

markable railroad in the world 

—a complete miniature sys 

tem, with two miles of track. 

And every inch of that track, 

every one of the nine pieces 

‘of rolling stock that pass 

over it, he built himself almost 

entirely from secondhand ma- 
terials, 


An Economical Road 


‘The gasoline motor that 
drives the locomotive, the ear 
wheels—narrow-gage trucks of 
the type used for mine ear»— 
and ‘the strap-iron reinforce 
ment on the wooden rails repre= 


sent the only purchase Mr. Gage made in record of his little 
the construction of his railroad. Every- road to be well 
thing elve—cars, rails, tes, switch 

the single trestle that bridges a brook— ‘The Vest Pocket 
in made of discarded lumber and metal, Railroad owes its 


picked up around the estate, 


Started as a convenience and pushed to difficulty Mr. Gage 
‘completion as a hobby, the Gage narrow- encountered in dis- 
gage road, which its owner calls the posing of the ashes 
"Cecilwood Vest Pocket Railroad,’ 

I enterprise, paying aub- furnace during his 
inds from passenger fares. first winter in Fish- 
une time it serves its original pur- kill, when he found 
pose of supplying a swift and convenient it necessary to 
means of carrying farm produets, fuel, and carry the ashes, 
similar materials around the Gage estate. about a quarter of 

From every part of the country surround- a mile to dump 
ing Fishkill, by motor, foot, trolley, rail, them. Although he 
id ferry, almost a constant stream of never before had 
persons of all ages pours into Cecilwood tried to build any- 
to make the circuit of the big Gage farm thing, | he con 


‘commer 
tial divi 
At the 


in the tiny cars. Mr. Gage 
estimates this year’s mileage 


‘W, Cecil Gage atthe throttle of his eight horsepower ganline 
locometive ting member of hi fay for tm afternoon Fie 


‘HERE was a time,” says Mr. Gage, 
“when I wondered what value my 
friends could derive from their endless pursuit 

olf, fishing, photography, working with 
toole—swhatever it wae they rode as s hobby. 
Now, though, I understand; for from my 
railroad—my ‘first and only hobby—I have 
taken more = slorment ‘and valuable recre- 
ation than ing else ever has given me." 


and above 10,000. 


construction tothe 


now from his household 


structed a little 
ear, similar to a 


railroad flat ear, in which to 


hhaul the ashes. ‘Then, because 
uneven ground made the oper= 
ation of this ear decidedly un- 
successful, he conceived the 
{dea of running his ear on rails, 
‘These rails he constructed 
of “‘two-by-fours” that had 
formed the framework of a dis- 
mantled henhouse, and he 
mounted them on ties sawed 
from the floor beams of the 
same structure, During th 
‘winter his ash ear, which hi 
pushed back and forth with a 
pole, did valiant service. Mean= 
while the ashes were utilized 
ballast for the newly con- 
structed tracks, In the spring 
Mr. Gage extended his tracks 
another quarter mile or so and 
built a second ear. Both of the 
original cars are still doing 
{freight service. 
of conveying 
farm products, fodder and fuel 


A. to the various parts of the 


estate caused Mr, 
Gage to extend his 
rail lines still far- 
ther until at last 


track that a locomotive was necessary. 
For a power plant for this locomotive 
bought an eightchorsepower gasoline 
motor of the type used to operate railroad 
hand ears. This proved successful in 
operation, and soon the task of extendi 
and improving his little railroad became 
Mr. Gage’s absorbing hobby, occupying 
all his spare time. 

Little by little the road grew during the 
sic years that followed, until now it has 
‘two miles of track, five passenger cars, 
‘wo flat cars, a freight ear, eight switches, 
four crossings, equipped with warning 
signs; a turntable, a snow plow, a ticket 
office and a half dozen stations. At night 
for during severe weather the rolling stock 
is run into a long chicken house, which 
serves a3 an adequate “roundhouse.” 


A Marcel of Amateur Workmanship 


‘The entire system is a marvel of careful, 
patient workmanship and ingenuity in 
utilizing waste materials, Tt is especially 
remarkable for the fact that it was con- 
ceived and built by a man who had no 
previous skill nor training in the uses of 
tools. Mr. Gage asserts that he never 
could have done the work for pay; with 
him it was a fascinating hobby—a labor 
‘of love—and in consequence it received 
his best efforts. 

‘Two of the cars are constructed of the 
wood formerly used to board up the win- 
dows and doors of the Gage home in New 
‘York while the family was away for the 
summer, The other 
‘ears were made of old 
doors, packing cases, 
and the partitions of 
demolished farm build- 
ings. Since Mr. Gage 
did ‘not possess ama 
chine shop he had to 


call on a Fishkill garage and the 
local blacksmith for aid in gearing 
the motor of his locomotive to the 
axle; but all the rest of his railroad 
represents the work of 
hands, aided by an oF 
penter’s tools, 

‘The rails, 14 inches apart, are painted 
and tarred ‘and protected on th 
top edges by strap iron, Except for the 
metal strip they are of wood. Comfort for 


POPULAR SCIENCE MONTHLY 


‘Gage aad his locomotive on the tiny “roundboate™ 
turntable. "Note the automobile wpotlght that sven 
fh the fear lights nino the pipe amokmntnck 


the passengers is assured by elliptical 
springs on which the seats are mounted. 
‘The cars are about five feet long. Each is 
mounted on four eight-inch wheels, the 
axles being set close together to enable the 
ears to take curves without overturning. 


a 


onc chow) 


ee 


Although several thousand per- 
‘sons have made the trip around the 
picturesque Gage property in the 

Vest Pocket Railrond, there never has 

been an accident. 

For a time Mr. Gage limited the list of 
his passongers to relatives and friends, 
‘The general public got its first chance to 
ride on the Vest Pocket Road at a church 
pienic held on the Gage property. After 
this the fame of the railway system spread 
‘80 rapidly and so many persons appeared 
with requests for “rides,” that Mr. Gage 
decided to accommodate all comers who 
were willing to pay the tariff. 


inds Happiness in His Hobby 


“It wasn't the money I did it for," he 
says, “but with my road earning a little, 
I felt sort of justified in spending all my 
time on something that was merely a 
hobby and plaything. My railroad is the 
first real hobby I have ever had, ‘There 
‘was a time when I wondered what value 
my friends could derive from their endless 
pursuit of golf, fishing, photography, 
working with tools—whatever it was they 
rode as a hobby. Now, though, I under~ 
stand; for from my railroad—my only 
hobby—I havertaken more happiness and 
enjoyment than anything else ever has 
sziven me. 

So now the Vest Pocket Road runs on a 
definite schedule every day. And since 
‘Mr. Gage is at once engineer, conductor, 
Passenger agent, traffie manager and re- 
pair crew, he asserts that the “retirement” 
‘which he went to Fishkill to find is largely 
figurative. 

Operating the train and keeping the 
system in repair engage him from morn- 
ing to night, seven days a week. He 
declares that he has less leisure time now, 
in his “retirement,” than at any stage 
of his businees career. 


a 
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GIANT EXCAVATOR DIGS FROM ABOVE 


XTRAORDINARILY rapid exeava- 

tion is accomplished by this giant 
dredging machine recently invented in 
Holland, Instead of working in the hole 


and parsing up the diggings, as does 
‘steam shovel, its seoops go down in an 
endless chain after the earth and bring 
it up, emptying it into waiting ears. 


METAL GARAGE WELDED TOGETHER 


Y THE ingenious use of old ma- 

terials, a novelty in building con- 
struction was effected in Miami, Fla 
recently when a garage was built on a 


Unfinished building, showing tube frame 


framework of old boiler tubes electrically 
‘welded together. Not a bolt nor a rivet 
was used in the entire building. 

‘The roof of corrugated iron and the 
sheet-iron sides were welded to the 
skeleton. This building, which is 18 by 
36 feet, is shown here while under con- 
struction. It is planned to erect a 
similar building 60 by 160 feet in ground 
dimensions. 


‘Tue day is coming when diners will 
absorb electric vibrations instead of food, 
according to the prediction of Dr. 
Francis A. Cave of Boston, Mass, We'll 
‘eat our meals by attaching to our bodies 
apparatus connected with electric wires, 
he says, 


HOUSEHOLD GARBAGE INCINERATOR | 


HE malodorous and none too health- 

ful garbage can totters on its back- 
yard perch. No longer, it seems, need 
karbage accumulate to be carted to the 
public incinerator. A newly patented 
household incinerator consumes garbage 
in your kitchen ns fast as it appears. 

‘This remarkable heater creates a 
temperature as high as 1200° F., suff- 
cient to destroy ali combustible house- 
hold waste, wet or dry, animal or vege- 
table. This intense heat is made safe for 
the kitehen by insulation consisting of a 
thick asbestos lining 
between the outer and inner walls of the 
heater. After the garbage is burned, the 
residue is a small quantity of odorless and 
sanitary ash, which may be kept in the 
incinerator until enough has accumulated 
to justify emptying it. 

Tt is claimed that five cents" worth of 
‘eas is sufficient to destroy a bushel of 
garbage, the time required being less 
than one hour. On the issue of economy 
alone, the invention is a success, 


Soapstone Electric Iron 
Conserves Heat 


ANEW type of electric iron has been 
designed to conserve heat by taking 
advantage of the heat-storing qual 
‘of soapstone, a substance once used for 
foot-warmers, bed-warmers, ete, 

‘The ironing surface of the invention is 
a relatively thin metal sole, surmounted 


‘The iron with soapstone heating slement 


by a soapstone block into which the heat 
is conducted 

A close contact is provided between 
the soapstone and the metal sole, To 
protect the housewife’s hand from burns, 


i 


inwulation protects the housewile's hand 


fa layer of air is inserted between the 
cover and the soapstone, preventing 
excessive radiation of heat ‘upward and 


sideways through the cover. 

It is claimed that after a seven-minute 
connection the plug may be removed and 
froning continued for 45 minutes. 


Red Flags Do Not Anger 
Bull, Says Scientist 


ULLS are color blind; therefore, wav- 

ing a red flag before a bull arouses 

no more anger in him than waving a pink, 
green, purple, or white flag. 

Such is the statement of Dr. G. M. 
Stratton, head of the Department of 
Psychology, University of California, 
after asix-month investigation of the sub- 
ject. When Doetor Stratton and his assis- 
tants waved red flags in the faces of bulls 
and other animals, the reaction was one of 
curiosity only. He is positive the entire 
bovine family is devoid of color sight. 


'S IF fulfilling Old Testa- 
ment prophecies, mod- 

ern science is preparing to 
harness the River Jordan to 
rejuvenate Palestine — the 


Land of Promise. The 

intic ineering project 
fll be described dramatically 
in next month's issue. 
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AIR GUN PASSES ‘WHITE HOT RIVETS 


HE danger 
from white hot 
rivets, speeding 
from the tongs of 
the heater boy and 
sometimes eluding 
the bucket of the 
passer, has been 
eliminated by the 
perfection of a 
pneumatic rivet- 
passing syste 
which the 
are shot by com- 
pressed air to their 
destination 
through a flexible 
metal hose, 
‘Pneumatic pass- 
cers now in service 
‘ean send rivets for 
fa distance of 150 
feet. The metal 
howe may bend 
around corners be- 
tween the passer 
and the discharge 
end without stop- 
ping the passage 


Portable Vise Stand Has 
Collapsible Legs 


"T'S portable wise stand, designed to 
wve steps for plumbers and steam- 
fitters handling lighter sizes of pipe, con- 
sista of a stout plank firmly supported by 


The 


brace le me ie wide of the rivets. showing hw cushion: 
on Aa hese we ‘To start a rivet va dink receiver the 


‘spread of the legs affords steadiness while 


cutting or threading A hinged pipe 
vite is attached to the plank. 


Four-Deck Stove Saves Heat 


UNG heat that usually is 
wasted up the chim new type 

of stove permits gases for com- 
bustion to escape only after they have 
‘ziven up all their heat. 

‘After passing beneath the primary 
cooking surface the heated gases are 
circulated through a series of metal boxes, 
the tops of which serve as successive 
cooking surfaces. From the third box 
the gases pass up the chimney. 


‘The new four doce 

fle wo soak stove 

(Bbve) nd hese 
‘as ehe ee 


on ite way, the 
heater boy drops 
it upon a balanced check valve that 
allows it to fall into the admission end of 
the hose, Then, when he presses on a 
pedal, a blast of compremed air is re- 
leased from a reservoir, blowing the rivet 
swiftly to the other end of the hose, 
Meanwhile the quick expansion of air 
tends to cool the hose. 


Reaching its destination, the rivet 
‘enters a receiving chamber, where a 
cushioning disk prevents it from being 
deformed by the sudden impact, 

Besides assuring safety for structural 
‘workers, the pneumatic aystem eliminates 
‘the usual waste of misdirected rivets that 
are seldom picked up and used. 


CABLE CARRIES MAIL ACROSS STREAM 


AS, inventive 
farmer living 
in a rural district 
of California has 
insured prompt 
delivery of his 
‘mail, at the same 
time performing a 
kindness to the 
letter carrier, by 
constructing the 
novel mailbox ear- 
rier shown here. 
To reach his 
home, mail must 
be conveyed across 
a river 300 feet 
wide, and in times 


carrier cable by means of two small 
wheels attached to the top of the box. 
‘The lower part of the box is attached to a 
second cable running over the bicycle 
wheel pulley. ‘Thus, when the operator 
turns the pedals of the wheel, the box is 
carried across stream along the top cable. 

‘After the mail carrier has deposited 
letters in the box, it is hauled back, 
coming to rest inside a heavy strip of tire 
fron bent over a post. 

‘A fence prevents stray cattle from 
running into the cable lines. 


the mutibor being 


nd pulley cable 
Below ‘The pulley, 


sree nd the all 
thon carrer svatem 


title of an unusual article by 
Arthur Stringer, popular 
‘American novelist, to appear 


in next month's POPULAR 


SCIENCE MONTHLY. His 
hobby is—well, see the Janu- 
ary number. 
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Nine to One Your Eyesight 
Is Pulling You Back 


By Guy A. Henry 


General Director, The Eyesight Conservation Council of America 


F YOU never have ha ide 
‘2 book in the most interesting 
part of your evening's reading 


because your eyes would not 
carry on," you are one of 

the fortunatefew. Even so, 

the chances are at Teast 

ine to one that youhave 

dofective eyesight. 

This statement may 
startle you. You may 
deny—probably indig- 

that you ever 
had any trouble with 
your eyes. You may 
tay that they have 
always seemed ade- 
quate for your use, 
But, provided that you 
fare more than 21 years 
‘of age, the chances are 
even greater than nine to one that some 
degree of trouble ix there, whether you 
know of it or not. 

For it is only up to the age of 21 that 
this proportion holds true, Beyond that 
age, the prevalence of eye defects i 
creases, until at the age of 40 scarcely a 
‘man or woman has perfect eyesight. 

But you needn't be unduly alarmed. 
Science knows all about your difficulties, 
even if you are unaware of them yourself, 
and has provided ready relief in 


‘That event iaflaencrs the eficiency of the mind hasbeen determined by this teat 
‘the Galton Barn device that menwures abty to perenive senall ferences im length 


While chatting with him I learned the 
reason for his ill humor. He had just had 
his eyes tested and had been informed 
that glasses would supply the only remedy 
for the headaches and fatigue that had 
‘been annoying him. 

“Glasses!” he growled to me. “I don't 
need glasses any more than I need 
crutches! I'm not an old man—only 38, 
‘That eye man is an idiot!" 

y friend's attitude is typical of that 


Even more numerous than those who 


® 


life is likely to remain ig 
norant of the defect un- 
less he is informed of it. 
‘Accustomed to seeing 
things blurred and in- 
distinct, it never occurs 
to him ‘that his visual 
pictures may be differ- 
tent from thove of other 
people. 

Recently a man of 
about 35 told me that 
the best years of his 
life had been wasted as 
a result of his failure, 

through ignorance, to correct a defect in 
eyesight. As a schoolboy he had been 
ickward."” Later he had shown little 
aptitude for work, drifting from job to job 
until the war came and he was drafted, 
‘An army examiner discovered that he was 
suffering from a severe case of astigmia 
Proper glasses were provided and he saw 
the world through different eyes. 
‘As a result, since this man's discharge 
from the army he has become an expert 
machinist. He ix making up the 


the shape of proper glasses. You 
may not even need glasses. 
Probably a little rest for your 


eyes now and then and the eor- 
reetion of some of your habits in 
reading or working may rid you 
of small defects that, while not 
warranting the wearing of glasses, 
may be responsible for head- 
aches and other disorders of a 
nervous character, 


Eye Strain Is Wasteful 


If your troubles are thus 
lightly corrected, you are to be 
congratulated, Statistics cover- 
ing a long period of years, borne 
out by a recent investigation 
among more than 10,000 em- 
ployees of industrial and com- 
mercial concerns, show indubit- 

ly that not less than 66 men 
and women out of every 100 you 
know are so crippled by defective 
vision as to cause an appreciable 
economic waste. There is no physical 
defect that contributes more directly to 
inefficiency and is more responsible for 
waste of Vitality, effort, time, and ma- 
terial than bad eyesight. 

Not long ago I met on the street a man 
whom I have known for years, an exeeu- 
tive of a large insurance company. Usu- 
ally good-natured and happy, that day he 
‘wore -a black scowl and his greeting was 
anything but cordial. 


the vital force intended for al 
of your body, drainin; 
your mind, your muscles and your nerves 
and producing severe fatigue? 

To avoid misuse of the 
consequent ill health, 
offers these suggestions: 


Don’t read or work in insufficient fight. 
yutiilluminated places avoid the glare of lights 
‘Don't read on street cars or buses. 
Rest your eyes at the first sign of fatigue. 
He sure that your work is not at an uncomfort- 
able angle with the line of eyesight. 
Have your eyes examined 
titioner for the correction ol 
Don't refuse to wear glasses if you need them, 


How to Save Your Eyes 
ID you know that severe 


may cause you to use uj 


directly into your eyes. 


displayed by many persons in his position. 
They resent being told they need glasses. 
‘They feel they are being classified with 
the aged and the infirm. They fail to 
understand that glasses are the only 
means that science provides of correcting 
certain defects in the physical structure of 
the eye, from which many persons—be- 
tween 25 and 60 per cent, according to the 
findings of school examiners—suffer either 
early in life or later. 


e strain 
fully hal 

the organs 
the resources of 


eyes, with its 
medical science 


‘a competent prac- 
Physical defects. 


deficiencies in his edu 
studying at night, and 
for advancement by his employ 
ers. All of this he might have 
accomplished years ago had any 
‘one discovered his handicap. 


Common Eye Troubles 


You may wonder why T lay 
streas on the use of glasses. 1 do 
‘so beeause they are the only sure 
‘means provided by science to aid 
the five common eye troubles 
tn | that are due entirely to physical 

defects in the structure of the 
eyes. These are: 

Fur sight—eaused by the eye- 
ball being too short. 

‘Near ‘sight—ceaused by the 
eyeball being too long. 

Astigmia — caused by the 
transparent front of the eye 
curving more in one direction 
than in another. 

Natural changes in the eye, 
‘occurring some time after 40 years of age, 
and usually necessitating the use of 
‘laases for reading and other near work. 

Eye strain, resulting from the extra 
work that we compel our eyes to do in an 
effort to contend with insuficient and 
flickering light, glare and too long periods 
of near use without intervals of Fest. 

‘These errors in many instances are 
serious, eausing headache, eye ache, and 
various nervous disturbances. Moreover, 


If the condition is permitted to endure for 
years, partial or total blindness may re 
‘ult from cataract, w disease that authori- 
ties agree frequently is the direct result of 
continued eye strain in the earlier years. 

‘The abuse that the eyes of the average 
person receive has increased in the last 
couple of generations to a degree beyond 
‘estimation, Artificial illumination and the 
resulting preasure of modern commercial 
and industrial life are largely responsible 
for this increase. One naturally would 
‘suppose that modern improvements in 
artificial illumination would have made it 
‘somewhat easier for the eye to support its 
additional burden, 

But such is not the case. 
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Where Defective 
Vision Takes Its Toll 


XAMINATION of thousands of 
school children inthe United 
States has revealed that between 
25 and 60 per cent of the defective 
vision from which practically all of us 
suffer, comes during our schooldays, 
largely through faulty illumination: 
Tad swith its artificial 
iMlumination, 66 men and women 


eyesight Is directly responsible for 
‘enormous waste of energy, time, and 
material. 

‘Examine the two photographs 
below—one showing how 
appears to normal c 
hhow it appears to. defecth 
and you will understand why many. 
of us, accustomed from childhood 
to seeing things blurred and in- 
distinct, go through life in ignorance 
of the faulty vision. 


better than too little, Poor light will 
‘cause strain even to a normal eye, while 
there is little danger in over illumination, 
provided it is not accompanied by glare. 
The most common form of 
resulting from light shining directly into 
the eyes. 
Glare is the greatest danger of artificial 
light, and may be minimized by shades 
id the use of proper glassware to modify 
and'diffusethelight, Barelightashould not 
be tolerated. ‘The slightest sign of fatigue, 
juch as drowsiness or amarting of the eyes, 
is a warning for you to rest your eyes, 
‘That there is a definite connection be- 
tween the eyes and the stomach is in- 
dicated by the fact that 


‘The average eye has been un- 
able to keep pace with the 
demands resulting from the 
extraordinary development in 
ch illumination of the last 
Tt has resented the 


placed upon it, and the result 
hhas been disorders, many of 
which people do not attribute 
to their eyes. 


Conserve Your Eyes 


We cannot, of course, re 
duce the speed and pressure 
fof modern life even in defer- 
ence to so important a thing 
an our eyesight. There re- 


the nausea accompanying 
“ear sickness” is attribut- 
able to the unnatural move- 
ments of the eyes caused by 
the vibrations of the ear. In 
fact, general health and the 
eyes are closely associated, 
Defective eyes frequently are 
‘the cause of many disorders, 


Science Offers Hope 


Even though the eyes of 
most of us will not register 
“normal” in examination, our 
plight is by no means hope- 


has managed to adjust itself 
to changing conditions of life. 


then, only one thing 


‘The adjustment, though, re- 


to do—make the best of mod- 
‘ern conditions and learn how 
to use our eyes and not abuse 
and misuse them. 

‘The first thing T should ad 
vise is periodic examination 
of the eyes by a competent 
refractionist — some one 
‘skilled in 
suring the human 
tainly you should 
eyes examined if you have 
never done so, for you may be 

nding unaware 
strain, near sight 
astigmia. But avoid those 
who offer treatment by mail. 

‘When using artificial light, 
see to it that the illumination 


1e. We of this gen- 
eration are forced to bear the 
‘burden of a sudden change in 
our mode of life, caused by 
the demands of modern life 
and the recent development 
in the science of artificial 
illumination. ‘That our eyes 
have not yet contrived to 
adapt themselves to the new 
conditions is not remarkable. 
But they will—if given time, 

If people will take care of 
their eyes, use them and not 
misuse them, and exercise 
judgment and reasonable pre- 
‘cautions, it is quite safe to 
predict ‘that, despite the 
strain and pressure of our 


is sufficient, What apps 
ently is too much is 


modern life, our eyes will not 
grow worse, but grow better, 
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If You Were Locked in a Bank Vault 


HAT if you were locked aceiden- 

tally behind the thick walls of a 

steel bank vault? Can you im- 
agine the horror of shouting vainly for 
help; the agony of the long night hours of 
waiting, with hope ebbing and the torture 
of slow, suffocating death creeping upon 


light within the vault. ‘This light illumi. 
nates a card on which are printed in- 
structions, at the same time revealing 
fan oxygen tank close by. ‘The accidental 
locking of the door also flashes an alarm 
signal, summoning police detectives. 
‘Acting on the printed instructions, the 


involuntary prisoner twists a stopeock on 
the oxygen tank, permitting the life- 
stiving oxygen to escape into the vault at a 
pressure not exceeding 10 pounds. In 
‘very small vaults the prisoner puts on a 
‘mask connected with the tank; but in 
larger vaults the oxygen is allowed to 


yout 
‘The frequency, in recent 
months, of such tragedies 
with their untold mental 
and physical suffering, has 
Jed Alfred C. Bossom, a 
New York architect, toi 
vent an automatic ‘oxygen 
releasing device designed to 
save the vietims of aeci- 
dental imprisonment from 
suffocation. Mr. Bossom 
has supplied full specifica- 
Hons of his invention. to 
ty organiza 

tions, and the first complete 
apparatus now is being in- 
stalled by an Ohio safe com. 
pany in the new building of 
the Texas Bank and Trust 
Company, Galveston, Tex. 
In the new safety system, 
dramatically pictured above 
by our artist, the locking of 
the vault door automati- 
cally switehes on an electric 


HOW MANY OF THESE QUESTION: 
CAN YOU ANSWER? 


VERY mail brings us scores of questions on 
mechanical and scientific subjects from Poru- 

LAR Sctexce Montucy readers. While the questions 
touch on every phase of science, mechanics, and 
natural history, there are numerous duplicat 
and from those, as indicating the w 
terest, have been selected the following twelve. 

Our Information Editor has compiled thousands 
of answers to questions submitted by our readers. 
From these, other “monthly dozens” will be pub- 
lished every month in Porutax Sctence Montuuy. 

How many of these questions can you answer 
correctly? answer each one of 
them to the best of your ability. ‘Then turn to page 
139 and read the correct answers. 

See how near you can come to a perfect score. 
You'll find it an interesting game, and at the same 
time you'll be absorbing valuable knowledge. 


escape directly into the 
room. A telephone permits 
the prisoner to commu- 
nicate with his rescuers, 

A.small tank, it is claimed, 
‘will supply sufficient oxygen 
for the prisoner for at least 
12 hours. 

Many recent instances of 
imprisonment in bank 
vaults have escaped public 
notice, according to Mr. 
Bossom, only because they 
have not resulted fatally. 
In nearly every one of these 
accidents the vietim, when 
released, has been in a state 
of collapse after a night of 
terror. In one recent case, 
a young clerk who was 
locked in a trust company 
vault at Paterson, N. J, 
hhad torn his finger nails and 


bruised his body by beating 
fon the thick walls of his 
chilled steel prison, 


Why can a bird stand ona charged trolley 12. 
wire without getting a shock? 


Are there any creatures that live forever? 8. Are modern men less healthy than pre- 
Can submarines receive radio messages? historic men? 

Why does soap help to remove dirt? 9. Where did the Red Indians come from? 
What is the cause of earthquakes? 10. Why does food continue to cook after it is 
‘Are there special brain foodst placed in a fireless cooker? 

Why is Maine colder than France, although 11. What happens in your brain when you go 
about equidistant from the equator? to sleep? 


How strong must an electric current be to 
cause death? 
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A “Flower Show” of the Deep Sea 


At the left 
the 


beauty and. coloring 


POPULAR SCIENCE MONTHLY 


Insect Actors in the Movies 


Camera Shows Wonders of Microscopic World 
By Louis H. Tolhurst | 


MAGINE tossing a 120-ton locomo- 
tive up on your back and walking 
off with it! 

You could do it if you had the strength, 
in proportion to your size, possessed by 
the ant. This has been ‘demonstrated 
in my work with insects incidental to 
photographing them for the sereen. 

You have seen an ant crawling along 
the ground carrying a chip, breaderumb, 
or some other burden that was a dozen 
times its own bulk, and probably you have 
wondered just how much thut ant could 
lift in comparison with yourself. I was 
interested in this, so I made an experi- 
ment. 


Photegropbiog insect “actor,” Here. it 
Louie H Tolburst, of Lon Angeles, Call 
ft werk withthe mpparatas he hex invented 
{fo Tanke microncopie movies of ier Iie 


‘You have seen the house spider dangling 
fat the end of his string, and probably 
‘you have observed how fast he ean move 
with it. I have spent hours watching 
‘spiders build their webs. One day 1 
destroyed a web and the spider 
quickly rebuilt it. 1 did this 
‘again and again and the apider 
demonstrated he could spin 
‘almost as fast as I could 
destroy. 
His speed interested me 
80 much I determined to 
find out just how fast he 
‘could work. In order to 
do this I ‘rigged up a 
minute spinning wheel 
that could be tuned us 
fast as the spider could 
Produce his silk, Waiting 
until the spider emitted a 
nd, T fastened it 


Coaxing an Ant 


I spent the better part of three 
days recently trying to coax an ant 
to move a fragment of match 
stick that would correspond in 
size to a telegraph pole for ws. 
‘The ant paid no attention to 
me and I was about to give 
‘up when it easily picked up 
the stick and carried it 


heavier bur- 
den, $0 T fasbioned, a 
tiny telegraph pole, tied 
it in the middle with a 
piece of rass, suspended 
the ant from a loop of 
string and after repeated 
trials succeeded in induc- 
ing it to take hold of the 
ras bridle. 

‘The ant lifted the pole 
clear of the table with its 
‘mandibles—with it teeth! Con- 
nidering the weight of the ant, 
that pole represented a burden’of 
240,000 pounds, oF 120 tons, for 
you. oF me! 

‘Consider a crew of workmen swarming 
over 1 building earrying a few bricks at 
4 time, while puffing engines with der- 
Ficks swing the heavy girders into place. 
‘Then consider ants of the stature of men, 
with their tremendous strength mag- 
Mified in proportion to. their increased 
size! ‘The ants would have no need of 
derricks. ‘They would handle steel 
girders ns we handle toothpicks, each consisted almost entirely of 
inseet would be capable of carrying a observing and photographing 
carload of bricks up s ladder! ‘Man's Insecta, frst in’ stil pictures 
prowess would be insignificant in com- and recently on motion-picture 
parison. film, and the better I become 

ithimind Sea 
ers Insect Worl subjects, the more I marvel at 
aid their wonders and capabilities. 

‘There is an old saying that the man The strength of the ant was « 
who lives in the world of the telescope revelation to me, but that was 

lives in a very small wor The who only one of the wonderful 
ives in the world of the microscope lives things I learned about insects. 
in a mighty, majestic world. ‘The spider, for example, 

Scientists who recently photographed demonstrated that as a spinner 
the sun can attest to the frst half of the of silk he was much more pro- 
saying and T am a firm believer in the ficient than man with his old- 
latter half. For 10 years my work has fashioned spinning wheel 


started turning the crank, 
‘The faster I turned the 
faster the spider worked, 
until he reached the speed of 
£280 feet of silk minute. And 
two skeins of linen thread, 
about 600 yards in all, wax 
‘once considered a "good 
day's work for a human 
operator at a spinning 
wheel! 
Then I watched 
bees building thelr 


combs. Their work showed a perfec- 
tion undreamed of by human effi- 
ciency experts. Each bee knew 
exactly what to do and did it without 
waste motion, Scientists will tel 
that the bee, in building the ce 
his comb, uses angles that exp 
the best possible advantoy 
amount of wax he has tow: 
No mathematician ever has been 
to improve these angles. 
Who knows but what the 
bee understands mathe- 
maties that would baflle 
even Einstein? 

‘The same holds for the 
common ant. Indeed, some 
scientists go 40 far as to 
place the ant next to man 
in intelligence. ‘They point 
out the ant’s ability to 
build homes, to keep farms, 
cattle, slaves, and cows to 
bbe milked; to make war in 
well organized battle for- 
mation; even to get drunk 
and dope itself with drugs. 


Temperamental Insects 


‘While there is some doubt 
about any such intellectu- 
ality on the part of insects, 
there is no doubt they have 
‘one characteristic in com- 
‘mon with mankind, ‘That 
is temperament. 

Human stars of the 
ssereen are proverbially ca- 
pricious, It is somewhat of 
& distinetion, then, for me 
to be able to claim that T 
‘am producing pictures with 
‘a company of players that 
for whims, wilfulness, dis- 
inclination to work, and 
general ability to exasper- 
fate the director has no 
‘equal in the many studios 
‘of the great motion-picture industry. 

You probably have seen spiders in the 
act of eating flies. I know I have. But 
when I wanted to film one in the act, I 
found myself up against it. I offered my 
spider fly after fly, but he would not eat, 


Spider Film Star Is Coy 


It took me nearly two weeks to 
T believe he actually 


coax him to eat. 


getting the spider to spin silk for me aft. 
Thad built his spinning wheel. After the 
experiment was over, he 
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“The feracous looking houre wpider above demonstrated that a # spinner 
iaile Wes more peoicent than man.” The lowet photograph shows he 
‘ier fing w ny apaing whee tthe Fate of 180 feet ef wk # inte? 


animals ean be. Special apparatus is re- 
‘quired for the work, and, since suitable 
apparatus was not available, I had to 
levelop it myself. 

Probably the only part of my equip- 
ment that would be at all familiar to 


any one versed in motion- 
duction is my camera. 
dinary studio model, although it is 


mounted on a permanent platform and 
the film is turned by an electric motor, 
somewhat after the fashion of the 
‘cameras used for making film titles. The 
rest of the apparatus is especially de- 
signed for my needs. 


o 


In ordinary photography—except in 
very close work—a variation of a few 
inches, or even a few feet, will not throw 
the subject badly out of focus. But 
when the subject is invisible to the eye 
and must be magnified thousands of times 


in order to be photographed, you can see 
that a movement measured in thousandth 
parts of an inch would be sufficient to 
vy sharp focus. On this account it 

‘was necessary for me to 


Consider, though, that 
in photographing the micro- 
scopic life in a drop of 
water confined between two 
glass plates, the distance 
between the two plates of 
glass is, microscopically #0 
great that the swimming 
organisms farthest away 
from the lens are actually 
‘out of focus! 


Using Heatless Light 


Correct lighting, too, fur 
nished a problem, for light 
from ordinary sources suf- 
ficient to illuminate my 
“scenes!” contains enough 
hheat to kill my actors. So 
it was necessary for me to 
develop a virtually heatless 
light, I do not claim, of 
course, to be the only’ in- 
ventor of heatless light, 
but my method is the only 
fone that I have found 
satisfactory for microscopic 
motion photography. 

T eannot claim to have 
made any discoveries in 
entomology as a result of 
my motion-picture work, 
But my camera has enabled me to bring 
to the eyes of every one the absorbing 
events of the kingdom of insects that 
heretofore scientists alone have been 
able to view. 


Parasites in the Ant's Eye 


I have made one-reel pictures of the 
bee, spider, and ant; but so far have 
scratched only the surface. In studying 
the ants I found that in some cases they 
have parasites on their eyes, tiny organ- 
isms living in their awn tiny world. Such 
revelations. make me wonder whether 

there is any limit to the 


built webs all over the 
studio. 

‘As I said before, it 
took me three days to 
induce an ant to pick up 
a bit of matchwood, but 
when I threw such a 
stick into a hill of ants 
on which the eamera 
was not focused, they 
fought to earry it off. 

Of course, tiny erea- 
tures such as the mem- 
bers of my picture com- 
pany cannot be set up 
and photographed as, 
human actors or large 


INK of an. 
strength to 


under microscopes, 

Read his story of the si 
world of the infinitely small. 
became the dominant creature in the worl 


nt the size of a man and with the 
t 240,000 pounds and you have 
some comprehension of the fascinating interest 
which Mr. Tothurst finds in his daily work. 
Educated for the bar, this young California scien- 
tist has brought science to motion pictures and the 
wonders of insect life, hitherto to be observed only 
before the eyes of every one. 
¢ things seen in the 
‘ou wonder how man 


nicety of nature's work. 
First the tiny ant, then 
its smaller eye and then 
complicated little mites 
with eyes of their own 
living and dying in that 
eye! And who ean say 
that science will not dis- 
caver even smaller crea 
tures living in the eyes 
of these parasites? 

The lives of the in- 
sects are full of mystery, 
charm, and human ap- 
peal. "No one will ever 
exhaust their interesting 
possibilities. 
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Plane Creates | Gale to Test Glass 


ESTING the resistance of plate glass 
by means of an artificial 125-mile 
kale created by the whirring propeller of 
4 motionless airplane was the feat per- 
formed recently at the Curtiss Flying 
Field, Pine Valley, N. J. An SE-S5 plane, 
equipped with a 220-horsepower motor, 
was used. 
‘A sheet of plate glass five by six feet 


and one quarter inch thick was placed 
directly behind the tail of the machine in 
such a way that the blast developed by 
the propeller would be directed against it 
with the least possible diffusion. The 
glass showed no trace of injury after the 
test. ‘The velocity of the gale was mea- 
sured by calculations involving motor 
revolutions, propeller piteh, and slippage. 


A Disappearing Fan for the Home 


‘The fan blades extended for use 


N ELECTRIC fan, the blades of 

which disappear into an electric- 
light chandelier when not in operation, is 
the invention of Clarence W. LeVelle of 
Wichita, Kans. 

The fan is formed of curved blades 
pivotally attached to a rotating plate 
concealed behind the casing of the 
chandelier. From the casing lamps are 
‘suspended in artistic arrangement. 

When not in use, the fan blades are 
swung back by spring controls into a con- 
cealed position. 


Fingernails Grow 27 Yards 


ROM a Swiss scientist comes an an- 

nouncement that the average man of 
50 has 27 yards of fingernails in his life- 
time, He says that children’s nails grow 
faster than those of adults; thumbnails 
faster than little fingernails. 


Fire Pump Driven by Ford Engine 


A SMALL, portable pump attachment 
for Ford cars, driven by the auto- 
mobile engine, recently has been per~ 
fected for use 


pump and attachments requires about an 
hour and a half. ‘Thereafter it may be 
‘connected oF disconnected in two minutes. 


construction and 
road work, fire 
protection, and ir- 
rigation. 

‘When theengine 
is running at a 
‘speed of 18 miles 
an hour, the pump 
fs said to have 
capacity of diss 
charging from 200 
to 250 gallons of 
water a minute at 
a pressure of 20 
pounds. Tt will 
lift water by suc- 
tion to a height of 
26 feet. The first 


installation of the An auto, with pump attachment, lifting a stream of water 


Simple Spool Device Aids 
in Developing Photos 


ACILITATING the work of the am: 

teur or professional photographer, 
this simple film-developing device con- 
sists chiefly of two spools, mounted on 
spindles. Each spindle is attached to a 
vertical support, and the film to be de- 
veloped is carried on the two spools 


roll of films held on spools 


‘The upper spindle has handle so that 
the film may be revolved. ‘The vertical 
support is vertically adjustable, so that a 
film strip of any length can be accommo- 
dated. “A semi-cylindrical basin just 
under the bottom xpool contains the de- 
veloper or other solutions, so that the 
revolving film passes throug! 

Thus the operator can stand in a practi- 
cally erect position while handling film, 


Family Strong Box Has 
Combination Lock 


PEYING fingers cannot disturb valu- 
able documents if they are locked in 
this fire- and burglar-proof safety box 
recently designed especially for family use 
by a manufacturer in Fulton, Il. 

‘The box has a special combin: 
lock, with dial control. 


New Gum for Varnishes 


“CUAPINOLE” is 2 tree from which a 
new gum is taken in Mexico, It is 

reported to be of such quality that it may 

be used in making the finest varnishes. 


Support with Basin Keeps 
Christmas Tree Fresh 


“THIS Christmas-tree support fits any 
tree, preserves it from withering, and 
restricts its tendency to shed needles. It 
will hold a tree weighing 250 pounds, itis 
claimed. 
= The four legs 
of the device, 
spreading 
enough to al- 
low a container 
of water to 
stand between 
them, raise the 
tree several 
inches from the floor, Thus, although 
the base of the tree extends into the water, 
it does not rest on the dish. ‘This supply 
‘of water keeps the tree fresh. 

‘A wingnut adjusts the holder to the 
size of the tree butt, and holds the tree 
securely, Serew holes in the legs permit 
fastening them to the tree. 

‘When not in use, the holder folds into 
‘a.small, compact shape. 


‘The alrepressure ride 


High-Pressure Air Rifle 
for Marksmen 


ANY marksman can practise with 
new high-pressure air rile recently 
put cn the market. It has the full range 
‘and penetration of a high-powered fire- 
farm. The rifle is 22 caliber and will kill 
all sorts of small game at 100 feet. 

‘A plunger rod with a button that pro- 
trades from the end of the gun, works 
back and forth in the gun barrel.” Air is 
compressed in a chamber by placing the 
‘muzzle of the gun on the floor, holding the 
plunger rod button firmly between the 
soles of one’s shoes, lifting the gun until 
the rod is out full length, and then bearing 
directly down. The number of strokes 
pumped in the gun determines the tore 
‘of the shot. 

ive pellets are used as am- 
munition. ‘There is nothing in the gun 
to wear out and the only care necessary 
is an oceasional oiling. 
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E. S. Wilson, government chemist, with 38 samples of bootleg liquor under test 


Peril in Bootleg Poison Revealed 


“EN to one odds agninst the man who 

Patronizes the bootlegger were re- 
vealed recently when 38 samples of 
illicitly sold liquor, bought in 15 cities, 
‘were analyzed by Government chemists 
Washington, D. C. 


Portable Welding Outfit 
Carried like Knapsack 


NN OXYHYDROGEN burning and 

welding apparatus that can be 
carried on the back of a workman like a 
lenapaack has been invented in Germany. 
Heretofore it has been necessary to use 
two heavy steel tanks and long hove to 
convey the gases to places difficult of 
Access. Sometimes the hose has been 
‘cut in confined spaces with serious results 
to the workmen. 

‘The new outiit consists of two small 
steel tanks, one containing liquid oxypea; 
the other, liquid hydrogen. Pressure of 
the ‘gases is controlled by valves. A 
third control rogulates the mixture of the 
tbo gases for the fame. 


Only two of the 38 proved to be whisky 
of pre-prohibition grade, One was pur~ 
chased in Boston and one in Washington, 
D.C. Two were passable synthetic gin, 
from Cleveland and Los Angeles. ‘The 
remaining 34 samples were poisonous, 


England Has ~ Plane Carrier. 


“THE fiat vessel in the world expecially 
designed as a fleating landing field 
and airplane carrier, the Hermes, was put 
through protracted and comprehensive 
tests by the British Admiralty. The 
‘carrier is eapable of a speed of 25 knots, 

In the body of the Hermes are two 
hangars with room for 20 plan 


The funnel, observation tower, wireless 
apparatus, and operating quarters all are 
placed far up in the bow, allowing for a 
spacious flying deck extending more than 
three fourths the length of the vessel. 

Planés are elevated from their hangars 
to the flying deck by electric lifts and 
‘cranes, 


“The new airplane carrier Hermes, showing spacious landing feld behind funnel 
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Twin Typewriters Decode Messages 


BX A simple ad- 


justment, a 


Inade to appear 
asbeet of paper in 
the opposite type 
writer in anyone 
of 280 codes 
Simiariy,mes- 
ange in any one of 
these "280 ‘codes 
can, by the same 
sort of adjustment, 
be decoded on 
sheet of paper in 
the other type- 
weiter. The ma 
thines can. be 


‘The remarkable typewriters are joined by a network of wires 


operated long 
distances apart. 


This Shaving Brush Will Soap Itself 


WORKING on the principle of the 
fountain pen, this remarkable new 
fountain shaving brush can be filled with 
fan ever-ready supply of shaving cream, 
‘When not in use the brush is incl 
removable cover that protects the bri 
‘The brush may be regulated so 
desired quantity of soap or « 
forced into the bristles when 
‘This is accomplished 
plunger arrangement, 


‘The brush reservoir holds enough 


shaving eream for 9 | 


more than 70 shaves, 


When the brush has | 2 

been charged with | X SS 
shaving cream, "the 

bristles are dipped | y ~ 


into water and the | / 
oap solution is then 
worked up on the 


face as with the ordi- = — 
nary brush. Filling the fountain brush. ‘The parts are shown in inset 


New Tractor Wheels Protect Roads 


g A TRACTOR srip 
wheel, which is 
said not ‘to injure 
roads, has been in- 
Tented by Calvin and 
Nelson Davey, 
South Vienna, Ohio, 
and was recently 
successfully | demon- 
strated by them. 
Anarrowsteel band 
exactly as high as the 
grip bands edges the 
inner and outer cir- 
cumferences of each 
wheel. When the 
wheel operates in a 
field, these edging 
bands sink into the 
earth and permit the 
grip bands to come 
into use. On 2 hard 
road the edging bands 
keep the grip bands 
from making traction. 


Twin Camera Takes Movies 
and Stills at Once 


MOTION pictures and still pictures 
‘can be taken simultaneously, and 
focused by one finder with this Siamese- 
twin camera. Above is shown Frank 8. 
Wilton, of Huntington Park, Calif., in- 
ventor of the camera, with which he 
hotographed a large part of the film, 
‘Hanting Big Game in Africa.” 

‘The motion picture part of the eamera 
fs fitted with four lenses, including a telo- 
photo lens for taking close-ups of wild 
fame. 


Electric Machine Washes 
Glasses Automatically 


and sterile 

{zing machine for glassware, for use 
in restaurants, is electrically operated, 
Ita capacity is 700 glasses an hour. 

‘The glasses are conveyed by a circular 
motion to a cold-water spray to remove 
refuse, then to a hot alkali wash for 
cleansing, then to another cold sj 
remove excess alkali, then to a 


rinse that assists the drying. ‘The glasses 
require no handling once they are placed 
on the tray of the sterilizer. 


Umbrellas Tested by Wind 
from Airplane Propeller 


MAKE sure his umbrellas would 

not be turned inside out in any 
ordinary storm, an inventive umbrella 
manufacturer decided to subject them to 
airplane wind tests, which are the 
everest wind tests known. 

‘An open umbrella, held before a seven- 
foot tunnel through’ whieh the wind was 
drawn by 4 420-horsepower Liberty 
motor, withstood a wind strain of 34 
miles an hour before collapsing. 

‘As the umbrella was subjected to the 
full force of the air current, it was stated 
that in actual use it might stand an even 
greater wind, At the velocity of 34 
miles an hour the operator had difficulty 
in holding it. The manufacturer claims 
tohave been able to develop the strongest 
umbrella known. 


‘Testing an umbrella in wind tube 


“Murder-Tree”’ from Brazil 


VERITABLE “murder tree’ called 
clusin—an ogre from the tropical 
foresta of Brazil—is a new attraction at 
‘Kew Gardens, London, England. With 
aerial roots it'strangles every tree near. 
Birds deposit the clusia seeds on 
branches of neighboring trees. From the 
seed, roots grow toward earth, throwing 
‘out branches that envelop their victim, 
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“The river dredge and its Diesel engine 


First Diesel-Electric Dredge 
Economizes Fuel 


TESS than aif the normal amount of 
fuel is said to be necessary for the 
‘operation of a new dredge at work in the 
Columbia River at Longview, Wash.— 
the first pipeline dredge in the world 
to be operated by Diesel-electric power. 

Fifteen barrels of fuel oll are required 
In 24 hours to operate the 625-horsepower 
Diesel engine, which in turn runs an 
electric generator to drive the electric ma- 
chinery of the dredge. A steam-power 
redge of approximately the same power 
id eapacity requires 40 barrels of oil a 
day for her furnaces. At present prices 
this is said to represent a saving of more 
than $50 a day. 

‘The dredge was designed specially for 
shallow digging by James H. Polhemus, 
‘general manager and chief engineer of the 
port of Portland, Ore. It is capable of 
moving 226 yards of material through a 
15-inch pipeline in an hour. It in the 
smallest of a number of dredges engaged 
‘on a lumber mill and town site project, in 
‘Which more than 12,000,000 yards of 
material will be moved. On such s huge 
project the saving that the Dieselelectric 
gine ig said to effect wil be 
‘considerable. 


Safety Bumper Has Canvas Sirecciiess 


NJURY to a 

pedestrian 
struck by an auto 

iuipped with this 
automatic safety 
bumper is praeti- 
cally impossible. 
Contact with the 
pliable front guard 
ail of the auto- 
mobile causes two 
arms to spring out 
and draw the per- 
fson struck on to 
two canvas 
stretchers, 20 de- 
signed ae’ to. pre- 
‘vent sharp contact 


with any part of 
the ear. 


‘Bumper nrme draw the pedestrian onto the canvas stretchers 


Portable Electric Hoist 
Saves Manual Labor 


PORTABLE and easily operated 

electric hoist, that permits one man 
to do the work of several, has been per- 
fected by a Philadelphia concern for shops 


and factories where bulky materials and 
machinery must be moved quickly and 
often. 

‘The device consists of a standardized 
chain hoist of steel, electrified by a heavy- 
duty motor, which may be adapted also 
tostandard chain hoists already in service, 
‘A hanging controller is operated by one 
hand, leaving the other hand free to 
guide the load. 

‘Where current is not available, or if the 
power fails, the hoist may be operated by 
hand as an ordinary block. 
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Pawer from the Sky i Light Our Homes 


CIENTISTS long have 
‘dreamed of turning to 
practical use the elec~ 

tricity that now is consumed 

by destructive lightning 

bolts. M. Jules Guillot, a 

French inventor, has per- 

fected a machine to utilize 

this latent power. 

He bases his experiments 
‘on the theories of static 
electricity proved by such 
scientists as Franklin, Lord 
Kelvin, and others. Accord- 
ing to'these theories, static 
i produced by the motion 
of the earth around its axis 
through the non-conducting 
ether, This motion causes 
the earth itself to become 
charged negatively, while the 
air around it is eharged both 
negatively and positively. 

‘Since like charges repel each other and 
unlike charges attract each other, the 
‘atmosphere’s negative charges are thrown 
away from the earth’s surface while the 
‘atmosphere remains as a 
charged blanket, 

‘The difference of potential between the 
positively charged air and the negatively 


* 


ie - 


complicated apparatus used by M. Jules Guillot at the 
summit of Moat Blanc, Switzerland, to draw power from the air 


charged earth constitutes an unused 
source of electric energy. Since the 
amount of this difference depends on the 
distance from the earth of gas particles 
forming the atmosphere, Guillot has e- 
tablished his experiment station upon the 
summit of Mont Blane in Switzerland. 
At the station there are two antennae, 


] one extending toward the 
| equator, the region of m: 

| imum density of the positive 
charges; the other consisting 
fof a number of iron points 
extending vertically upward. 
‘The positive ions are 
tracted by the antennae 
pointing south and build up 
a charge upon a plate in 
‘the machine. A second plate 
is connected with the vertical 
antennae, Because of the 
difference of potential, this 
‘second plate absorbs a certain 
amount of negative ions that 
ordinarily would be repelled 
from the earth. ‘Thus it is 
possible to establish a differ- 
fence of potential or volt 
‘age within the machine that 
will cause a current to flow 
from one to the other when 
they are short circuited. 

Instead of trying to use the voltage for 
this purpose directly, the charges are led 
off through step-down transformers. 

It is claimed by the inventor that in 
this way he has been able to keep ton 
‘50-watt lamps burning, utilizing only 
the static electricity of the air. 


Measuring Flowing Quality of Oil 


HE measurement of viscosity, or 
fluidity—that property of Iubricat~ 
ing oils having to do with their 

resistance to flow—always has been a 

troublesome one to engineers. ‘The most 

widely used instruments for measuring 
viseosity have been suited only to Inbo- 
ratory use and the involved computations 
neceasitated have made them highly 

‘unsatisfactory. 

Now, however, comes an extremely 
simple ‘instrument that is said to de 
termine fluidity far more accurately than 


any device so far invented. It consists of 
‘8 cup of steel or east iron, provided with 
‘8 hollow stem that forms a thermometer 
pocket extending into the metal of the 
cup. A steel ball fits into the cup. The 
concave surface of the cup has three 
minute projections that prevent the ball 
from making complete contact and also 
regulates the thickness of the film of fuid 
under test, 

In taking a measurement of the 
fuidity of an oil, the steel ball is dropped 
into the oil and picked up by pressing the 


cup on it. Fluidity at the temperature 
registered by the thermometer in the 
hhandle is determined by the length of 
time required by the ball to fall. 
Formerly viscosity was measured by 
the length of time required by a certain 
volume of oil to flow through a tube. 


Buve-rYep men make the most bull's- 
‘eyes, according to United States Army 
statistics, which show that of 1000 men 
qualifying in military marksmanship, 
605.41 have blue eyes and 394.59 brown. 


He Studies Microscopic Life 
in Yellowstone Geysers 


HE sort of life that may have 

swarmed in primordial seas is being 
studied in the hot springs and geysers of 
Yellowstone Park with an extraordinary 
combination of high-power microscope 
and motion-picture camera. 

Most scientists believe that, when 
geologic time was young, the earth's crust 
and its waters were extremely warm, 
‘They believe that only special forms of 
life could exist in those ancient seas. ‘The 
present studies, under the supervision of 
Dr. R. B. Harvey of the University of 
Minnesota, shown above, seek to de- 
termine whether the microscopic creatures 
in Yellowstone's hot waters are similar 
to those ancient creatures, and to learn, 
H pomible, the biologie secret of their 

t endurance. 


Engine Crews Endangered * 


by Gas in Tunnels 


AS ARTICLE in the September issue 
‘of POPULAR ScrENce MONTHLY called 
attention to the danger to public health 
in carbon monoxid gas from the exhaust 
pipes of automobiles. Now the Depart- 
ment of the Interior, after an extensive 
investigation, has reported another grave 
menace—the possible asphyxiation of 
Jocomotive crews by the same poisonous 


gas from the engine stacks while passing 
through long tunnels. 

‘The most satisfactory solution of the 
problom, according to experts, is to supply 
air to the engine erew through respirators 
attached to the air-brake pipe line of the 
train, ‘These respirators consist of fun- 
nels connected with the pipe lines by rub- 
ber tubes and held by members of the 
‘engine crew near their faces, Valves con- 
trolled from the engine eab regulate the 
flow of air for normal breathing. The 
pipe lines supply pure air for 30 minutes. 


Electrical 
Bath Cure 


LECTRIC 
baths are 
made possible by 
a novel electro- 
therapeutic appa 
ratusdeveloped by 
two physicians of 
Newark,N.J. The 
patient ‘is placed 
within a magnetic 
field in a cabinet, 
where he may be 
sweated, baked, o 
bathed with elec- 
trie light, accord- 
ing to the treat- 
ment his ailment 
requires. At no 
time is he in con- 
tact witha primary 
electric circuit, ax 
only induced eur- 
rent is used. 


‘rapidity. A eubie inch of 


U. S. Has School for Hay Inspectors 


A TRAINING school for Federal hay. 
inspectors, the only institution of its 
sort in the world, has been opened in Au- 
burn, N. Y., under the direction of the 
U.S: Department of Agriculture. 
‘Completing their training, these in- 


Grass Fabric Made 
by Bacteria 


TTH bacteria for assis 
tants, Jonas Brolin, a 


‘ufactured a fabric as fine as 
Jinen from China grass. The 
new cloth is said to cost far 
Jess than those for which it 
ina substitute. 

‘The gras is soaked in 
tanks of water over which 
are spread bacteria that re- 
produce with astonishing 


water is said to contain 2,000,000,000 of 
them soon after they are introduced. The 
bacteria attack the gum and resin on the 
‘eras fiber. 

‘When the gum has been separated from 
the fibers, the grass is removed from 
the tanks and dried. A machine next 
softens and subdivides the fibers, pre- 
Paratory to the spinning and weaving. 
‘These final proceses use regular eatton- 
‘manufacturing machinery. 


‘spectors are distributed throughout the 
hay producing sections of the country, 
to issue certificates upon hay that meets 
Federal standards. The men are shown 
above at work in the school grading hay 
according to the government standard. 


fabric, pre 
pared by 
bacteria. “At 
the right: A 
eof China 
erase froun 
Which the 
Fabric is 


Snowflakes as Patterns 


OOK at your necktie and 

sce if it has an unusual 
design, Perhaps that design 
was suggested by a snowflake, 

“Snowflakes are used by 
silk’ manufacturers extensively 
as patterns,” says Wilson A. 
Bentley, speaking of his article 
for next month's POPULAR 
SCIENCE MONTHLY. “Jewel- 


ers fashion delicate designs 
from ideas they get from snow- 
flakes. Even biscuit makers 
transfer 


handiwork 


Mr. Bentley's is a remark- 
able ao, of a farmer whose 
fasci hobby made him 


Nature’ 
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Evolution—A Universal Law 


Concluding Article in “The Story of Man and His World” 
By E. E. Free, Ph.D. 


HE subject of 
‘evolution is like 
this round ball 


that we live on and call 
the earth—it i 

‘that no man can see 
more than a little of it 
at once. 

‘To any single human 
eye the earth seems 
nothing but a broad, 
flat plain more or less 
wrinkled with moun- 
tains and scratched 
here and. there with 
Inkes or rivers. 


A Limited View 


Similarly, it, seems 
to many people that 
the theory of evolution 
‘means merely an idea 
of the bodily origin of 
man; that it is the 
‘story of how this won- 
derful body of ours has 
been developed in the 
course of millions of 
years out of simpler 
and more _ primitive 
kinds of creatures. 

‘This really is, of cous 
things that evolution means. 
story of the evolution of 
hhave been telling, in the main, in the pre= 
vious chapters of this serial. 

But this is only a very small part of 
what i included and implied in the idea 
of evolution. ‘The whole theory of evo- 
lution is ax much more than man as the 
whole earth is more than your dooryard, 
Itis probably the grandest and most far 
Teaching Idea ever grasped by the human 

‘The idea of evolution may be defined, 
as I have explained in a previous chapter, 
tas the idea of change. Things alter as 
time goes on and become new things. 
‘The unending panorama of growth and 
alteration is the universal law of life. 


All Things Change Continually 


Unliving as well as living things change. 
‘The earth changes. Mountains are worn 
down. Rivers alter their courses. ‘The 
oceans advance and retreat. Tee sheets 
spread and disappear. The eternal hills 
fare not eternal. ‘The fixed stars are not 
fixed. Everything in the universe—man 
and man's ideas, the world he lives on, the 
‘sun that warms him, the stars that he 
looks up to and wonders at in the sky, 
even the chemical elements that make up 
the machine that man calls his body; each 
and every one is in continual change. 
“Permanent” things seem permanent to 
us only because we live so short a time, 
If a lifetime were a billion years, we 
should see the mountains melting before 
our eyes, the stars racing across the sky, 
the earth heaving and wrinkling under us. 


one of the 
Te is th 


OW INVENTIONS EVOLVE 


the 
the theory that 
alos 
‘alone, but everyihing is chang 
ing, moving, producing something 
new. Everything everywhere evolves. 
Lot ux take a familiar example—the 
evolution of inventions. Many people 
remember the first telephones; a few re- 
‘member the first typewriters; nearly all 
of us remember the first automobiles or 
the first airplane, with the Wright 
Brothers riding out in front of it on a little 
board, like some one perched 
precariously on a window: 
sill. Compare these recol 
lections with present-day 
realities. Inventions, ma- 
chines, human devices 
‘of all kinds obey the 
universal law. Not 
even so simple and 
satisfactory a thing 
as the buttons on your 
coat remain the same 
for 10 years in succes- 
sion. This is evolution. 
Think of the history of 
transportation. The first 
men were their own wag 
fons; when something had 
to be moved, they carried 
it themselves. Then some 
fone learned how to catch 
wild oxen and make them 
into beasts of burden so 
that one man, using his 
brain to direct the muscles 
of his ox, could carry 
more weight and could 


take it farther in a day. 
Soon some other ge 
invented a drag of poles, 
to slide along behind 
the ox and still more 
weight became trans 
portable. Finally, men 
earned how to imake 


‘than oxen and go farth- 
er ina day, And today 
we have tamed gasoline 
to replace the horses on. 
the — highways and 
‘steam to transport 
things still longer dis- 
tances over rails, 


Life's Inventions 


‘What is this but evo- 
lution? The ancient 
slime specks, you re- 


so that they could twist 
‘themselves through the 
ter. Next they invented 
a stiff rod down the back #0 
at the muscles could twist 

more violently and move 
them faster. ‘They then began to swim. 
like a fish. Gradually, invention by in« 
vention, they moved ashore and learned 
to creep and to walk. Some of them have 
‘even learned to fly, 

How similar this is to the history of the 
human inventions that have given us our 
present means of transportation. 

‘This universality of evolution is evident 


{in every human activity. We can trace, 
for example, the history of the cultivation 
of the soil, step by step, from the most 
ancient way of stirring it with a forked 
stick down to the latest modern cultiva: 


tors that pull a seo 


© of plows by gasoline. 


‘We can trace weapons of warfare in un- 
broken sequence from the hurled stone or 
swung club of the caveman to the poison 
fas ‘and airplane bombs of moder 
destructive science. Even cookery is 

traceable evolution from the ancient hot 
stone dropped into the stew with the 
hones. Fountain pens and fluid ink are 
direct descendants of the earth-smeares 
thumb of the prehistoric cave painter. We 
still have two buttons on the backs 

‘evening coats because men used to wea 
‘sword belt that had to be held up 
fan evolutionary vestige this, quit 
parable with the fact that we still ha 
‘appendix inside the human body 


Ideas Are Subject to Change 


Nor is investtion the only place where 
evolution is evident. Ideas, too, are sub- 
wary change. Think, for 

from age 
to age about the place and support of the 
earth in space. In the beginning they 
thought it was a flat thing like a saucer 
floating in a universal sea of water. A few 
people, more curious or imaginative than 
the rest, asked themselves what the 
water was resting on and found no ans 
except the mythical ones of a great ele: 
phant or a broadbacked turtle 
oF some gigantic strong man like 
Atlas, On some creature like 
this the whole universe that we 
know was supposed to rest. 


But as time went on, these 
Ideas changed. Men perceived 
that the earth was really a round 
ball, the eonter of the universe 


‘The heavens revolved around it 
‘Then ideas changed again. We 
believe now that the earth, far 
from being the center and focus 
of everything, is but a tiny speck 
revolving around a mighty sun 
‘which is itself a mere speck in the 
inconceivable vastness of 
‘space. And that the evo- 
lution of these iden in 
still going on, that what 
‘we think about space 
and about the nature of 
the universe ix about to 
change again, is evidenced by the theories 
‘of Profesor Einstein with which the 
scientists are now so much concerned, 
Other examples of the evolution of ideas 
fare visible in those that we call social 
customs. Consider table manners, for ex- 
ample, ‘The caye man merely grabbed 
what he wanted, dipping his hairy fingers 
in the pot or matehing bones out of the 
fire. Even so recently as three or four 
centuries ago most of our ancestors ate 
from a common dish, slicing off with 
daggers such morsels 
of meat as struck ¢ 
fancy olution bi 
been much at worl 
since then, and lest 


‘THE EVOLUTION OF TRANSPORTATION is 
by this comparison ofthe ancient or cart with the 
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think these matters of social custom un 
important in world history, remember 
that few crimes are punished so unfail- 
ingly or promptly, either by business or by 
society, as crimes against custom, the 
crimes, for example, of guzzling coffee 
from a saucer or of eating with your knife. 
Tt is not in the least an exaggeration to 
say that if one is unable to acquire such 
tphis manners a one's social urvoundiogs 
demand, this may be an even 
factor in the prosperity of the individual 
‘and in the survival 

of his offspring 
than was a weak 
backbone to a 
creature in the 
stage of evolution 
between the worm 
and fish or an un- 
sure eye to the 
monkey who was 
on the way toward 


an ape. 
It is quite pos- 
sible that the 


scientists of 10,000 
or 20,000 years 


senisoaiy ltuteated 
oder motor tock 


from now, when they come to look back 
fon the 10 centuries of the millennium in 

hold its 
event. to 
have been the growth of those social ideas 
and customs that scientifically we describe 
‘as humanitarianism but which find their 
real and everyday expression in what we 
call politeness. (Continued om page 140) 


Beginning Nest Month 
‘The Story 
of the Mind 
Most fascinating and wsefal 


chological series cer published 
4 magazine 


By James J. Walsh, M.D. 


Famous American surgeon 
and prychalogi 
Read his preface 
on page 34 of this issue 


Seashell Makes Effective 
Loudspeaker Horn 


DDESIGNERS at radio apparatus, seek- 
ing a form of loudspeaker horn that 
would be small, ornamental, and at the 
same time produce a large volume of 
sound, are said 
<a tohavereceived 
\) valuable sug- 
gestions from 
the accidental 
use of a seashell 
asa hom by a 
radio enthusi- 
ast in_ Atlantic 
City, Ne 
Desiring a 
loudspeaker for 
his portable set, 
but finding the 
horn too bulky, 
he attached the 
shell to the loudspeaking telephone and 
was astonished by the result. Although 
the shell was only a few inches long, its 
peculiar shape gave it acoustic properties 
that caused it to produce as loud and 
perfect tones as had been obtained from 
a larger horn. 


Remedies Inaccuracies of 
Variable Condenser 


"THB inaccuracy in the spacing of the 
plates common to many of the pres 
tent forms of variable condensers has been 
remedied by one manufacturer by making 
the spacing collars of the condensers an 
integral part of the condenser plates. By 
thia form of construetion accurate as 
sembly and rigidity are assured. 


How to Avoid Grounding 
of Your Aerial 
BEFORE you try your radio set, make 


‘sure that there is no chance of any 
part of your serial being grounded by 


touching or swinging against any grounded 
object. 
When no signals are received, the 


trouble may be due to the fact that the 
wire leading from the aerial to the set is 
touching the wire going from the set to 
the ground. To eliminate this trouble, 
‘use insulated wires for leads to and from 
the set. 
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Interior of the farm bureau radio broadcasting station at Centerville, 


Farmers Own Broadcasting Station 


FPNDING the maits and the telephone 
too slow in distributing daily market 
information, progressive farmers of Appa- 
noose County, Ia., have established the 
first radio broadcasting station to be op- 
erated by a farm bureau organization in 
the United States. ‘The station, located 
at Centerville, and known as XYZ, is 


Loop Aerial Folds into 
Neat Package | 


‘HE increasing popul 
portable radio sets for 
and touring use 
has brought forth 
many types of 
portable aerials 
The most satis- 
factory of these 
fs the loop aerial 
type that ean be 
folded into a 
compact pack- 


age. 
‘Although this se 
cient as any of the » 
it ean be folded in 
‘lightly more than 
a total 


the wires are looped 
all inserted in a cy 


equipped with broadcasting and receiving 
seta of the latent type, 

‘More than 100 farmers’ receiving sets 
in the county listen each noon to market 
figures, news, deseriptions of new farm 
methods and entertainment. C. W. 
Clarke, county agent, reports the innova: 
tion an unqualified success. 


\ 


Truck Carries Radio Band in Parade 


the 
ing 


GCIENCE has created a rival fo 
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Tuning Coils—the Nerve Centers 
of Radio Reception 


Various Forms of Inductance and Their Advantages 


By Jack Binns the ground terminal, Tuning 
‘Radio Editor of then by aecomtlabed by rae 
PoPuLan ScrENCEMONTHLY se the sider up nad deve 


the coil until the required 
number of turns are obtained. 
‘A variation of this form of 
tuner is a similar coil with two 
sliders attached, as shown in 
Fig. 1. The addition of the 
second slider converts the coil 
into an auto transformer, 
making possible the cone 
struction of a double circuit, 
‘The connections in this case 
will be the same as above, 
with one exception. Instead 
of carrying the lead from the 
positive side of the A battery 
to the ground, it will go to 
the second slider. Such a coll 
allows slightly greater selec 
tivity than the single slide 
tuner, 


HE most. important 
rule for the radio fan 
to leam in. building 

his own set is that in the re- 

ception of broadcast wave 
lengths inductance is more 
important than capacity. 

Since inductance is obtained 

from coils of wire, and expac- 

ity from condensers, it fol- 
ows that he will have to use 

‘as much of his coil and as 

little of his condenser as pos 

sible, 

For that reason Iam devot- 
ing this month's article to a 
consideration of various forms 
of inductances and their uses 
{in radio eireuits, 


Many Coil Types Slide or Switch 
‘The different types of coil In these tuners the brass 
{n use are almost too numer- slide takes the place of the 
ous to mention in detail. witch in the varlocoupler. 


Among them undoubtedly ‘The object is to bring into 
fare still many of the old- action a definite number of 
fashioned single und double turns of wire, 


lide tuners. ‘These invari- Probably the most efficient, 
ably consist of a coll of Instrument ever devined for 
‘enameled wire wound upon a varying inductance is the 
tube of very large diameter. Variometer 
‘As a rule a brass rod is fast- ‘The advantage of the vari- 
‘ened above this coll, and a R cometer lies in the fact that it 
brass slider so arranged that te p affords a means of continu- 
{t will run along the rod from — uly» varying inductance 
one end of the coll to the ‘without any of the lowes that affect other 
ther, making contact with uae ne nuase wee oo oe coll, sich as “dead-end Toases, or capac- 
the coll wire along a strip sera. Min!yranees Saja ity effects in leads to switch points. The 
where the insulation has been ogre yey tae simplest penile connections can be made 
eraped away. ‘rote rai mie which to it, and these can be extremely short, & 

With such a coil simple pa ‘very valuable factor in vacuum tube cir- 
vacuum tube circuits ean be Sedllnrs Sant erect cuits, 


made without the use of a oe tha naa! feat It will give excellent results, for ex- 
condenser, because in the in- ample, if itis connected between an aerial 
ficiently wound col taal considerable and ground, as shown in Fig. 2, with a 
distributed capacity. ‘The simplicity. of ‘vacuum tube connected 
this form of coll makes it an ideal one for Fig-s"(below) shows one with it in the manner 
the beginner. Its disadvantages include ont Thave described for the 


its excessive amount of distributed capac- single slide tuning coil. 


ity and the general inefficiency of the = For fine tuning of 
winding and contacting. inductance, the variom- 

‘The simplest form of eter cannot be sur 
circuit with such a passed. Its disndvan- 
tuner can be made by tages are the difficulty 
joining the nerial to the of winding it and the 
active end of the coil limitations of induc- 
and a ground wire to tance changing range. 
the slider. ‘The vacuum In constructing the in- 
tube will be joined to 4 strument, shellac never 
an A and B battery in should be used to bind 
the usual manner. A tthe coils in place, nor 
wire should be carried t should the wire be 
from the aerial side of wound on heavy form- 
the tumer to the grid ers. A fairly efficient 
condenser, and another variometer can be made 


wire from the positive with two honeycomb or 
side of the A battery to duolateral c 


ected in series on a two-coil mount. 
Varying the coupling between two such 
coils will give a variometer effect. 

‘As soon as the radio fan has mastered 
the single circuit, he will desire to proceed 
to.n more selective receiver, which prob- 
ably will be by means of a variocoupler. 
In simple double circuits, such as that 
shown in Fig. 8, where no condenser is 
used in the aerial cireuit, it is imperative 
that two sets of switches be used, one 
for single turns, the other for groups of 
10 turns. 

With the variocoupler, much of th 
tuning is done by varying the coup!ing 
betweon the rotor and stator coils. It 
will be observed that in every ease the 
Induetane# of the rotor coil is fixed #0 
far as the number of turns of wire is 
conesrned. In the euse of the simple 
double circuit a variable condenser 
should be joined across the rotor eoil in 
‘order to got the full amount of effi- 
ciency. In tuning, the smallest pos- 
sible amount of the eapacity of the eon- 
denser, consistent with good results, 
‘should’ be used. 


Another Double Circuit Receiver 


Another -method of obtaining a 
double circuit receiver is by means of 
honeycomb or duolateral coils. In 
this ease a two-coil mount is necessary, 
and two condensers are imperative. 
‘The condenser in the aerial eireuit will 
be connected in series with the coil, 
while the condenser in the secondary eir- 
cuit will be shunted across the coil. 

‘The results to be obtained from regen- 
eration are so advantageous that 1 
will be content long to operate a straight 
non-regenerative receiver. In the case of 
regeneration, inductance is of extreme im- 
portance. There are two effective methods 
by whieh regeneration can be obtained: 
first by electromagnetic coupling, and 
second by electrostatic coupling. 'Elec- 
‘tromagnetic coupling is the most efficient 
and the most practical; It consists of 
feed-back action obtained through some 
form of coupled coils. Electrostatic 
coupling is obtained from capacity feed- 
back. To a certain extent, it ean be ob- 
‘tained by the simple process of joining a 
variable condenser across the grid and 
plate terminals of the vacuum tube. 

en TBS siplest form of efcient regenera. 

cuit yet developed employs 

(ralossuple, 20 lag: oy teach momma 


‘The outside (or stator) coil of the vario~ 
coupler is connected with the aerial and 
ground in the manner described for the 
cireult shown in Fi. 8. The grid ciruit 


is connected with nerial and 
ground at both the switches, 
is in Fig. 4. The plate cir- 
‘cuit runs from the plate of 
the tube through the rotor 
‘coil and the phones to the 
positive side of the B bat- 
tery. 

‘To many fans using hon- 
eycomb coils the idea of a 
regenerative receiver with 
‘only two such coils has not 
occurred. Yet such an ar- 
rangement is quite feasible. 
‘The advantage fies in the 
‘ease with which inductances 
are inserted in the circuit to 
‘meet any wave-length con- 
dition. “Honeycomb coils 
have another great advan- 
tage, in the efficiency of 


generative set using the 
‘variocoupler, or in one using 
honeycomb coils, it may be 
necessary to reverse the 
‘connections with the tiekler 
ccoil in order to get good re- 
sults, 

‘A variation of the vario- 
coupler is a coil arrange- 
ment, somewhat resembling 
it, but with two rotor coils 
inside the outer tube, as 
shown in Fig. 6. Such an 
instrument permits the use 
of u double circuit receiver 
with regeneration. One of 
the rotors can he used as 
the secondary coil; the 
other ns the tickler coil for 
Fegeneration, In this ease 
it is best to connect a vari- 
‘able condenser cross the 
secondary coil. ‘The condenser should be 
of as small a capacity as is practical, 

Now we come to a method of obtaining 
regeneration that has found great favor 
with radio fans, and one that is very 
‘efficient on short wave reception—the s0- 
called ‘tuned plate circuit." ‘This eireuit 
takes advantage of the internal eapacity 
of the tube. 

Ithas two main forms. One consists of 

variocoupler with a condenser joined 
‘across its secondary, and a variomet 
in the plate circuit.” The other has a 
variocoupler with a variometer in 
series with its secondary and another 
variometer in the plate circuit, 


Three Tuned Circuits 


In either form there are really three 
tuned circuits, each of which is placed 
{in a condition of resonance with the in- 
coming wave. The feed-back of energy 
betwee the plate and grid cireuits in 
obtained from the capacity coupling 
existing between the grid and plate in- 
side the tube. 


'N NEXT month's article 

Jack Binns will tell of im- 
portant new developments in 
the super-heterodyne receiver, 
popularly known the 
"Rolls-Royce of radio. 
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Odd ae to Make a Living 


Colored feathers are tied to a 
fishhook to imitate a living 
fy. " Much skill is requieed to 


Preparing to bring 
the winged pests with his gun 
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Better Methods for the Housewife 


‘An unbreakable metal top for perco- 
lators is said to improve the coffee 


Coal or 
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Oil Fuel 


Which? 


A Few Pointers about the Heating Problem in Your Home 


By Collins P. Bliss 


Professor of Mechanical Engineering, 
‘New York University 


room just as clean ax will a $50 
vacuum cleaner, yet housewives 
are using brooms less and leas. ‘The reason 
is obvious. A vacuum 

cleaner stirs up leas 


A FIFTY-CENT broom will sweep 


dust; it does the 
work in vastly less 
time; it is operated 


easily and it leaves no 
pile of sweepings to 
be gathered up. 

‘The — comparison 
between domestic 
coal furnaces and 
modern oil burners is 
very similar. Where 
oll fuel is used, no 
clouds of dust come 
‘up from the cellar to 
injure health; 


with little trouble, 
and the disagreeable 
job of cleaning out 
the ashes is elimi- 
nated. 


Oil as Fuel 


‘The question often 
asked is, “Can T use 
oll satisfactorily as a 
fuel in my home?" 
‘You certainly ean if 
the proper equipment 
{in installed carefully. 
‘On the market today 
are many oil burners 
that will work equally 
well ina five-room 
home or a 25-room 
dwelling, On the 
other hapd, there are 
burners that will not 
work at all success 
fully. 

Burners that have 
been found to wor! 
‘satisfactorily appea 

first to be very complex. Such parts as 
fans, motors, and thermostats give one 
the idea that they are difficult to operate. 
‘This impression is erroneous. The aver- 
age woman thinks nothing of driving a ear 

ism more complex than that 
burner. ‘The clutch, brake, 
‘gearshift, and other parts of the automo- 
bile are as nothing to her. Why should 
she not be able to handle an automatic il 
burner just as e 

‘Attempta to amply oll burners have 
not, to my mind, proved successful. I be- 
lieve that future development will be 
‘long the line of improving the present 
‘successful burners equipped with positive 
fuel feeds and with automatic controls. 
‘The next few years will see a development. 
in oil burners as remarkable as has been 
the development of automobiles since 
1905. 

“What advantage has an oil burner 
‘over coal?” is another question. 


ee 


MAKING THE 


One advantage is convenience. For ex- 
ample, a thermostat, located in the living 
room, registers the’ temperature in the 
house. When the temperature drops be- 
low a predetermined mark, an electiic 
control is operated, the burner lights auto- 
‘matically and the furnace generates heat. 
Similarly, when the temperature is too 
high, the burner automatically shuts off. 
‘This automatic process continues day and 
night whether any one is in the house or 
not. 


Oil Burner Saves Many Steps 


Obviously there is no need of going 
into the cellar to shovel coal into the fur- 
nace every little while, nor is there night 
banking of fires and a cold house in the 
morning. 

‘Then, too, there are no ashes. All the 
‘il burns without soot or smell. The gases 
‘g0 up the chimney and no residue remains. 


Houses that today require the services of a 
man to remove ashes can save the cost of 
his labor by installing an oil burner. 
‘A good il burner, properly installed, 
‘can be operated just 
as cheaply as a coal 
furnace. From 140 to 
160 galions of oil in 
factual use are re- 
quired to give heat 
equivalent to that 
produced by a ton of 
coal. At 934 cents a 
gallon this is equiva- 
lent to about $14 a 
ton. With coal at 
about $16 a ton at 
present, it is apparent 
that oll is cheaper, 


Installation Cost 


Of course, the 
original investment 
with interest must be 
considered. A. coal- 
burning furnace in a 
‘seven-room house can 
be transformed to an 
automatic oil-burning 
furnace forfromabout 
‘$600 to $800. Yet the 
saving in fuel over a 
period of years will go 
a long way toward 
paying the principal 
and interest of this 


investment. ‘Then, 
too, it is not unrea- 
sonable to assume 


that coal. prices will 
continue to mount as 
{in the past and that 
they may climb soon 
toward $20 a ton. At 
such a figure it is ab- 
tolutely ‘certain that 
oil would be the more 
economical fu 
To install an oll 
burner all that is nec- 
esary is to remove 
the grates of the coal furnace, insert the 
nose of the burner and fasten it in place. 
A careful survey should be made to see 
that there are enough radiators or regis- 
ters to give heating surface sufficient to 
heat the house. At the same time the 
most advantageous location for the ther- 
montat should be determined. This is 
portant because a direct draft of cold air 
or direct heat from any source will cause 
the thermostat to register falsely. 
Another question often asked is, “What 
type of oil burner shall I buy?” As T said 
before, numerous types of oil burners are 
a» they fall under three general 
classifications: vaporizing 
and steam atomizing burners. 
In the vaporizing type, oil is fed by 
Grops to a burning vat or bowl, lighted 
with a match. A jet of air produced by 
the chimney draft impinges on the sur- 
il, supplying the oxygen for 
0 attempt is made to mix 


“a 


tthe oil in small atomized particles with the 
air before combustion. The result is that 
much carbon often forms, causing lange 
chimney losses and a poor transfer of heat. 
While these burners will work well in 
places where the natural draft is good, 
they cannot without pre- 
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3. There should be automatic controls 
to start and stop the flame. 
sai Qil amd lr feds shoul be enalyad- 
justal 

5. The burner must fit the furnace. A 
ig burner in a small furnace will only 


from the particular burner you are con= 
sidering. A coal fire needs less chimney 
7. The flames from the burner must not 
strike an unprotected surface and so burn 
out the boiler flues, tubes, or other parts. 
‘The oil burning system 


vious test be applied suc- 
cessfully to every type of 
house furnace, 

‘The air-atomizing type 
utilizes the principle that 
air and minute particles of 
oil form a highly combusti- 
ble mixture, The air is pro- 
vided either by means of 
electric fans or an air com- 
pressor. The air is shot 
from a nozzle at great speed, 
sucking oil from another 
nozzle close by. The oil is 
broken up into small par- 
ticles and the mixture is ig- 
nited, either by a gas pilot 


includes two tanks, the 
burner, piping, and electric 
wiring. A large storage 


tank varying in capacity 
from about 200 to 1180 gal- 
ons, is buried outside the 
house, City ordinances re- 
quire adequate protection 
of this tank. Some localities, 
require one half to one foot 
coating of concrete. In 
other places a covering of 
sand and a slab of concrete 
are deemed sufficient. Be 
fore purchasing a burner it, 
fs well to investigate the 
local ordinances regarding 


light or by an electric spark 
plug. 


Observe These Points 


‘Thesteam atomizing type 
follows the same principle, 
but uses superheated steam 
‘as the earrying agent. 

“Which ‘type and which 
particular burner should be 
selected?” is the final ques- 
tion to be answered. Since 
there area number of differ 
‘ent burners that will work 
‘oll, it is well to observe the 
following pointa: 

1, There should be a posi~ 
tive air supply, provided by 
compressed air, fan, or 
‘steam, 

2. ‘There should be a dependable source 
of power control for auxiliaries, such as 
as or electricity. 


‘4. 


1B are the a 


. Inspect the system 
the tip is free from carbon. 
for leas. 


How to Insure against Danger 


Tic TEE ot senting fl a one ome, fe 
pros ia aotaled fo ecordence with 
pi 


‘of fre and city 


6. The chimney of your house should 
be large enough to take away the gases 


ey swore tha 
sEaoaved lights nti 


'3. Before starting the burner, be sure all flues are clean and, 
‘Keep the furnace room free of papers, rags, and other 


the installation of furnaces, 


For Oil Storage 


Oil from the buried tank 
is led to a amaller tank of 
‘about 60 gallons in the cel- 
lar. Here again some city 
ordinances require that the 
‘oll be pumped into the eellar 
instead of using gravity. 

Many ships long ago dis 
carded their coal bunkers 
and substituted oil tank 
Then factories, large office 
buildings, and apartment 
houses fell in line, ‘Thou- 
sands of such installations 
fare now in operation, In 
all these plants, the boiler 
rooms look as ‘spick and 
‘span ax hoxpital operating rooms. 

It is only a question of time when ofl 
will replace coal in many homes also, 


Storm Sash Opens when 
Window Is Raised 


IFTING a window, if it is equipped 
with the clever device shown here, 
simultaneously lifts the storm sash, thus 
eliminating the extra effort usually re- 
quired to raise and fasten the storm 
‘sash indepen- 

dently. 

‘The secret of 
the device lies 
in two lifting 
farms fastened 
to the inner 
sah and ex 
tending to the 
storm sash. The 
outer ends of 
the arms are 
fitted with 
roller bearings 
that run on 
tracks attached 
to the side 
members of the 
storm sash. 
‘Thus, as the 
inner window is 
raised, the 
storm window 
swings out. 


GIX Las Angeles horses recently accom- 
plished the astonishing feat of moving 
asivatory brick building, weighing 11,000 
tong, for a distance of 125 feet. They did 
i with the aid of a series of tracks over 
‘which the structure moved on rollers. 
“The building housed a otel which had 
to be moved from a site purchased by 
Los Angeles for municipal buildings. 
‘Nineteen double tracks, a total length 
of a mile, were used. Forty-five lines of 


Six-Story Building Moved 


by Six Horses 


cable, totaling §100 feet, and three eap- 
stans conveyed the power supplied by the 
horses. ‘The eable, tracks, and eapatans 
‘were s0 arranged that the ax horses pulled 
with a strength equal to that of 5400 
hhorses, a multiplication of 900. ‘The 
moving was, of course, 900 times slower 
than it would have been with 5400 horses 
palling. 

Fourteen hundred jacks were used. The 
distance covered in any day was 40 feet. 
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How to Fix Your Plumbing 


First Aid Methods Any Householder Can Use 
when Water Pipes Leak or Burst in Winter 


By John H. Schalek, M. E. 


0 MOST of us the plumb- 

‘ing systems in our homes 

are like our teeth—we do 
not realize that we have them 
until something goes wrong. 
Then, when something does go 
wrong, we are quite helpless. 
Even the handy man who does 
fa little carpenter work and 
painting about his home and 
perhaps tinkers with his auto- 
mobile rarely will attempt 
to repair his plumbing, 
simply because he thinks 
that plumbing work is 
difficult and mysterious, 


YY OUiLE. be surprised as you read this 
article to discover that you don't 
need to be even a halfway mechanic— 
you hardly need to know one tool from 
another—in order to doctor the inevitable 
plumbing ills about your home. — In 
simple terms an expert mechanic tells 
just how to do it quickly and effectively. 
This is one of the most helpful of 
articles appearing in POPULAR 
ScrNce. MONTHLY each 
month, telling the amateur 
how to do odd jobs around 
the house. You'll discover 
much real recreation and 


requiring a very special 
kkind of skill and unusual 
and complicated tools. 

‘This is not 90. Nearly 
any man, with the com- 
‘mon tools found in almost. 
‘every household, and 
‘without special mechani- 
cal skill, ean do his own 
plumbing repair jobs. 
Most of these are emer- 
gency jobs—such asmend- 
ing leaks that develop suddenly, endanger- 
ing valuable furniture, rugs, wallpaper, 
and other household possessions. Every 
‘man should know how to give first aid in 
uch eases as there. It ix no more sensible 
to permit a serious leak to ruin your 
house furnishings while you try to sum- 
‘mon a plumber than it is to let blood flow 
from a eut in your hand while you wait 
for your doctor, 


Turning Off the Wealer 


‘The first thing the amateur plumber 
should learn is how to turn off the water 
supply to the house. In many modern 
homes a shut-off valve, similar in appe 
ance to the shut-off valve of « ste 
radiator, will be found beside the water 
meter. 

If there is no shut-oif valve in the 
house, the water supply may be turned off 
at the curb box. ‘This box usually will be 


If the position of this box is 
not known, often it may be located 
with the aid of an ordinary compass. 

First find the place 
in the cellar where the 
‘water pipe enters; then, 
following the line of 
this pipe and holding 
the compass as close to 
the ground as possible, 
walk slowly to the curb. 
‘As you approach the 
iron curb box, the 
needle or disk of the 
compass will be de- 
flected and it is then a 
simple matter to un 
‘caver the box and shut 


off the water with a key. 

‘The water supply ean be 
shut off from certain pipes 
by turning the valves found 
beneath sinks and. wash- 
bowls, or in the cellar. If 
you do not know what 
pipes in your plumbing system these 
valves control, try the valves one after the 
other, and tag’ them gainst possible 
emergencies in the future. 

Faucets and other valves that Teak be- 


Severed Pipes Easily Joined 


| | 


enjoyment in learning 
how to “fix it yourself. 


‘The fet step in an emergency 
Surin off the water tthe 
carb bon. One ‘al quarter 
farm shuts off the average rae 


‘cause the washer has become worn, waste 
an almost unbelievably large quantity of 
‘water, Leaking at the rate of only 10 
drops'a minute, the ordinary faucet will 
waste about 200 gallons of water in a 
year, ‘Two leaking hot-water faucets will 
Cost the houscholder at least a dollar a 
‘year in gas alone—enough to pay for 60 
ood washers 

‘To replace a faucet washer, first shut 
off the water from the house. ‘Then close 
the faucet tight, “Next unscrew the large 
nut connecting the handle with the body 
of the faucet. When this nut is free, un- 
screw the faucet by the handle, 


If the Serew Is Corroded 
When the core of the leaky faucet is 
out, look at the small serew that holds 


he’ washer in place. If the serew 
appears to be badly corroded so that it 
‘might break off when the serewdriver is 

‘cut the washer out with « sharp 
tind take the serew out afterward, 
pliers if necessary. ‘Trim the new 
r around the edges until it, fits 
iy into the recess in the core. ‘Then 
replace the screw, serew in the core of the 
facet far ae it will go, and tighten the 
large nut. 

Leaks at pipe jointe—jointe where the 

to couplings, unions, and 
are due to strains or ex- 
ccessively worn threads, 
Unscrew the joint 
and smear a little 
thick paint, tar, or 
other heavy’ oil com- 
pound on the external 
thread—that is, the 
thread inserted in the 
joint. 

If this should not 
sstop the leak, coat the 
thread with a low melt- 
ing point paste solder 
and heat with a» flame 
until the solder has 


melted; but do 
not permit. the 
solder to fill up 
the threads. 

Tt is well to 
‘have some lith- 
aarge about the 
house, This is a 
yellowish powder 
that may be ob- 


paste that ean be 


‘wed on pipe 

threads to make 

hem tah ‘te cram, ng 
Leaks in pips premire ow 

Ing’ due to Page Bercovering the fk 

and freezing are 

repaired more easily than is generally im- 


fagined, When the emergency arises, two 
‘oF more machinist’s clamps, obtainable at 
hardware and often at five and ten cent 
stores, a piece of ordinary rubber gas 
tubing split longitudinally and a plece of 
heavy sheet iron will stop even very se- 
rious ruptureseffectively. Iftheclampsare 
not available, an ordinary strap hinge and 
‘large carriage bolt will prove effective. 
An emergency leak clamp, au 
cused by sas companies on gas lines holding, 
more than 200 pounds pressure to the 
‘aquare inch, also has been used satisfac- 
torily to stop water-pipe leaks. 


Making the Emergency Clamp 


Allyou need ta a place of wire, a plece 
‘of soft rubber, such as gas tubing, auto 
shoe, or inner tube, piece of iron to act as 
ever, and pce of ron or wood, prefer 
ably in the shape of awedge. The farther 
the wedge is driven in, the greater will be- 
tome the pressure on the rubber packing. 

A piece of rubber large enough to cover 
the burst section of the pipe and wrapped 
tightly on the pipe with heavy twine or 
wire aso isa satistactory way of repairing 
Teale temporarily. 

‘Contrary to popular belief, it is im- 

\ctieal, if not impossible, to repair » 
Teaking lead pipe by soldering. The 
pipe must ‘be severed and rejoined. 
Since exceedingly skilful manipulation 
is required to eut the pipe atthe point 
a leakage and wipe the joint, the fol 
fowing method will prove the simplest 
forthe average man 

Cut the lead pipe with a saw. Select 
‘an ordinary pipe union large enough to 
allow the lead pipe to slip through 
readily. The tongue of the half union 


i ipl 
is A 


serted in the union and the end hammered 


Two Simple Ways to Mend 
Small Holes in a Boiler 


i? 


for less than one dollar 


taper with the entering end almost. as 
‘sharp as a needle. It is driven in with a 
hammer after it has first been soaked in 
water and the projecting end cut off 
within half an inch from the tank surface. 

Where the hole in the tank is one 
quarter inch in diameter or larger, a most 
effective and workmanlike repair job can 
be made by using a stove bolt, two inches, 
nut, a rubber washer, 


place the split washer over the 
bolt and slide the washer 
‘against the boiler. Holding the 
bolt end firmly in one hand, 


of the bolt 
cannot be pulled out. All 
that is necessary then’ is to 
put the rubber and iron washers on the 
protruding bolt and serew the nut tight, 


Cover All Exposed Pipes 


Leaks resulting from the bursting of 
froven pipes cause much plumbing trouble 
at this time of year. Water pipes should 
not run in exposed walls. If you have 
‘such pipes in your home and they are ac- 
cessible, they should be wrapped with 
sheet wool of a thickness of not leas than 
three inches. But the surest way of pro- 
‘venting pipes from freeaing is by shutting 
off the water at night and at other times 
when the house is without heat. After 
the water is shut off, the pipes should 
bbe drained at faucets, drains and flushes, 

If the house is left vacant in the 
winter, about two quarts of kero- 
‘sene should be poured into closet 
bowls and a pint into each sink, 
washbowl and bathtub to prevent 
the traps from freezing and bursting 
during the severe weather. 

‘These are plumbing jobs that every 
man should be able to do. Performing 
such simple repair tasks yourself will 
save you. money—not only in plumb- 
er's bills but in house furnishings that 
easily might be ruined even by a very 
‘small leale, 


Autos in China Must Wear 
Mud ‘“‘Splashers” 


JRDINARY 

nud fenders 
are not sufi 
cient ‘in China, 
for the law 
there requires 
that pedes- 
trians, as well 
as a car and its 
cccupants, be 
protected ‘from 
the splashing of 
mud, Accord- 
fngly, all auto- 
mobiles in 
China are 
equipped ‘splashers” on all four 
wheels. Each splasher consists of a strap- 
fron frame hung from the axle and en- 
circling the wheel, from which hangs a 
heavy fringe of fiber or leather long 
enough to touch the ground. 


A. MODEL of s helicopter from plans 
drawn in 1843 by Sir George Cayley 
was constructed recently by Paul Garber, 
custodian of airplane models in the Na- 


rane | 
Remodels Helicopter Invented 80 Years Ago 


tional Museum at Washington, D. C. 
‘The design, although conceived years 
before an ‘airplane flew, is strikingly 
similar to those of recent helicopters. 


“THIS is « broadcasting station in the 
South American jungle—an amaz- 
{ingly noisy signal drum hollowed out of a 
Jog and used by the Tueanos for maine 
taining communication when hunting. 


Strange Spider Monkey 


Playing with 
Thunderbolt 


HE scientific 

experiment of 
passing more than 
a million volts of 
electricity through 
‘one’s body. ordi- 
narily would ter- 
minate one's scien 
But 


fs shown perform- 
ing that experiment 
with -impunity, 
manufacturing 
thunderbolts as 
nonchalantly as 
might ancient 
Valean. 

“The secret of his 
apparent — daring 
Jies in septuple in~ 
ssulator 
the 
chair resta. 


and Its Baby Captured 


) PHIS spider 
monkey with 

| her baby, which is 
said to be the only 
fone in captivity, 
| recently were pre- 


Diego, Calif, 200 
by a detachment 
of United Si 
marines 
at Ni 


tremely long, slen- 
der limbs and long 


tail. These are 
constantly em- 
ployed in climb 
ing. 


sented to the San 


This Pig Walks on 26 Toes 


NA Nebraska farm recently pig with 
26 toes was born, one of a litter of 
seven, the others being normal. Both 
front feet are double, and the left hind leg 
terminates in a veritable cluster of toes, 


Reservoir Ro Roofed 


‘A forest of columns, 35 feet high, supports the enormous roof 
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like a Cathedral 


HIS covered 
reservoir of 
reinforeed con- 
crete, an unusual 
Piece of construc: 
Hon on account of 
the: magnitude of 
its dimensions, was 
completed recently 
forthe waterworks 
of Cleveland, 
Ohio. 
its enormous 
roof, approxi- 
mately 1000 feet 
Tong and 800 feet 
wide, consiats of 
grolned-arch pan 
fb, supported by 8 
forest of thick cole 
tmnt. Standing 
within the Bald 
in Reservoir, one 
could readily im- 
agine himself in a 
treat cathedral 
‘The volume of 
concrete used. in 
making’ the unite 
Sivally, 1196 cok 
umne, 2208 
troined-arch ‘pan 
oh, and an many 
sections of oor 
tlab—amountedto 
104,100 euble yds 


Uncle Sam Builds Huge Army Tanks 


“TANKS with many times the te 
destructive force of those 
proved so deadly in the closing months of 
the Great War are being developed in 
experiments at Camp Meade, The illus- 
tration? shows a lately evolved model 
splintering trees on the tosting ground. 
Not all of the experimental work is 
with fighting tanks. Tanks that can 
transport large guns, ammunition, in- 
fantry, signal apparatus, construction ma- 
terial, ‘safely and rapidly for miles over 


ground deeply pitted with shell holes and 
blocked by obstructions are vital to the 
nuccess of the terrible fighting tank. 


“BALSAM wool," a new heat insulator 
id sound-deadening material for build 
ings, excelled only by human hair and 
sheep's wool in insulating) fiiency, 
is prepared from pulp, wood bark, 
sulphite screenings. it is flexible 
resistant to fire and water. It weighs 
only 263 pounds to 1000 square feet. 


Testing one of the huge new army tanks over rough country 


Toothpaste Tubes Filled 
by Machinery 


HOW machinery puts toothpaste, cold 
‘cream, and shaving cream into the 
tubes is pictured above. 

The empty tubes, in sockets, run on an 
endless band under a nozzle, where they: 
fare filled with the cream’ preparation 
drawn from avat. After the filling, they 
are earried to a sealer that clamps to- 
gether the open ends, bends them over, 
fand stamps them into tight seal. ‘The 
tubes are held in place by the remi- 
cireular metal strip shown at the left 
until they are directly above a chute, 
which conveys them toa packing box. 


Automatic Car Coupler 
Saves Injury to Crew 


How the two coup= 
Ter unite work 


(a 


ocx ens 


N AUTOMATIC safety coupler for 

mine cars has been perfected to 
Jessen the number of casualties caused by 
the crushing of hands and bodies of 
‘workmen in making up trains of cars and 
later in uncoupling them. 

‘The coupler is made in two sectio 
cone fitting on the rear of the ear and the: 
other on the front. When two cars thus 
fitted are rammed together, an apron on 
‘one section of the coupler raises a hook on 
the other. This hook immediately drops 
into a slot in the first apron. 

‘Sufficient play is allowed in the hook 
connection to prevent breaking of the 
coupler due to impact when the train is 
started with a jerk. 


‘Wurex soft coal is burned in the furnace, 
soot can be removed quickly and easi 
from flues and heating surfaces by throw= 
jing a pound of common salt, thoroughly 
dried, on the burning fuel bed. Immedi- 
ately upon charging with salt the furnace 
becomes filled with dense, white fumes. 


This Milk Bottle Uncorks 
at the Bottom 
A 


MILK bottle that uncorks at the 
bottom, making it possible to draw 

off the milk while retaining the cream in 
‘the bottle, has 


tom surface. 


This opening 
normally is 
closed by a cork 
to which is at- 
tached a cord 
or tassel. When 
the cork is 
pulled out, the 
milk will “flow 
from the bot 
tom of the 
bottle, thus 
making it easy to empty and solving the 
problem of separating the milk from the 
cream, 

‘The hole also nasists in cleaning the 
bottle, which is filled in the usual way. 


To MAKE sure that a ring or other piece 
of jewelry is gold, drop it in nitric acid. 
Neither gold nor any precious stone will 
be harmed. ‘The ucid quickly attacks imi- 
tations, whether they be of precious stones, 
or of gold, 


Windmill Supplies Light 


¥ INSTALLING a windmill on his 
roof, a resident of East Cleveland, 
Ohfo, lights his home almost without cost 
‘The windmill consists of eight per- 
pendicular “sails” attached at top and 
bottom to circular, revolving frames. 
‘These are connected with a special one- 
Kilowatt generator. The windmill is 
about 15 feet high and 60 feet above the 
ground. 
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Stream fron it 

At the right 

{ng blue clay from the 

mines to expose the | 
for “gathering 


a 


How Kimberley Diamonds 


WO methods by which the diamond, 

king of gems, is thieved from Nature's 
treasure chests’ are revealed by the 
illustrations above, showing scenes in the 
famous Kimberley district in British 
South Africa. 

The larger picture shows a diamond- 
beating river ued exposed by diverting 
the stream. Such streams carry diamonds 
down their course much as many Western 
streams in the United States bear down 
nuggets. Claims are staked out in the 
dried bed, 50 per cent of the value of 
the discoveries going to the Government 


Are Mined 


and 50 per cont to the claim holder, As 
fn placer mining, virtually no digging is 
necessary, many’ of the stones lying on 
the surface. 

‘The smaller picture shows a tractor 
crushing elods in a blanket of blue day 
that has been brought up from the 
diamond mines and spread overt) 
ground. ‘This clay lies weathering for 
year, during which it is plowed and 
smashed frequently. The conditioned 
clay then is taken to a separating mill. 

Barbed wire charged with a deadly 
electric voltage guards the field. 


Manufacturing Lightning in Movies 


“THIS, machine produces ashes of 

lightning for moving pictures. The 

flashes are quite harmless, but are realist 

‘enough to be terri- z 

fying when viewed 

‘on the screen. 
‘The apparatus, 


flash of light is produced, registering 
with spectacular effect on the moving 
picture film. 


Koren 
‘The arclight machine that produces dazsling lightning flashes 


A UNIQUE type of fire hose nozale, 
which, in addition to throwing a 
stream on'a fire also supplies a curtain 


“How the special nozzle, at let 


Nozzle Throws Water Barrage for Firemen 


an umbrella shaped’ water 


to permit firemen to insert the nozzle into 
‘a tank of burning gasoline. Also, the pro- 
tecting stream, by cutting off the supply of 


barrage of water to protect firemen from oxygen from the fire, caused it to be ex- 
the heat, has been developed by a San tinguished almost instantly, a thing it 


Franciseo concern. 
‘A recent demonstration proved that 
the umbrella shaped screen of water 


nullified the effect of the heat sufficiently 


Springs to Heat Iceland 


ICELAND, is planning to utili its 
‘natural hot springs and geysers in 
place of coal to heat the whole country, 
according to reports from Bergen, Ni 
way. Preliminary plans call for wooden 
pipe lines to earry the hot water from the 
‘springs to the cities. 


Rocker Quickly Converted 
into Wheel Chair 


CONVERSION of a rocker into a wheel 

chair is accomplished in x few mine 
tutes by clamping to its base the special 
tot of four wheels as shown below. The 
‘amall rear wheels turn in any direction 
for steering. The foot rest is adjustable 
and the front wheels ean be locked in posi- 
tion, A nurse evolved the invention. 


‘A wheel chair made from a rocker 


would have been difficult to accomplish 
with the ordinary solid stream. 

Using this nozzle, one man can handle a 
line carrying 150 pounds pressure. 


Novel Megaphone Amplifies 
Voices of Singers 


. W. CORNELL, of Adrian, Mich., 

has designed thia strange megaphone 

for use by singers. The large flare of the 

funnel is said to furnish amplification of 
tone without distortion. 

‘The peculiar face piece was devised to 
produce clear enunciation by permitting 
normal use of the face and mouth muscles. 
‘The appliance is said to be particularly 
good for church singers and broadcasting. 


Says We Can Signal Mars 


‘THAT it is entirely posible for the 
earth to signal Mars by means of 
signal lights produced at high altitudes 
bby airplanes is the belief expressed by Dr. 
A. M. Low, an English inventor. 


t 
impracticable. 
Because wireless waves travel in curves, 
he observes, it is hard to hit the target. 


One-Man Ice Saw Driven 
by Auto Engine 


N_ INGENIOUS ice saw driven by 

‘an automobile engine cuts nine 
inches deep at the rate of three fect a 
second. It is the invention of 8. E. 
Kurtz, of Sac City, Iowa. 

‘The saw is connected directly with the 
crankshaft of the auto engine, eliminating 
the transmission. Because of its lightness, 
automatic spring saw hoist, and automatic 
‘gage fingers, one man can operate it. 


‘An auto engine drives the saw 


Hope for O. D. Uniforms 


"THB American Chemical Society. in 
attempting to perfect a domestic dye 
that will make the faded 0. D. uniforms of 
General Pershing’s men look alike in color, 


Safety Candle Holders for 
the Christmas Tree 


PERSONS whose homes are not wired 

for electricity may use lighted 
‘candles for Christmas-tree decoration with 
comparative safety, thanks to a device 
invented by a Pittsburgh man, ‘This con~ 
sista of a series of extensible metal arms, 
Fastened to the trunk of the tree, they 
hold the candles beyond the branches and 
decorations. 

‘The arms may be adjusted to any 
angle, and they are fitted with pans to 
ceateh'the drip from the candles. The ap- 
paratus may be used also for electric lights, 


© Kerem 
Gas Stove Placed in Tub 
Heats Bath Water 


(TILIZING an odd design of gas 

‘stove, & German inventor has de- 
vised a quick method of heating water 
for the bath, After the bathtub has been 
filled with cold water, the gas stove is 
placed in the tub until the water is hot 
enough. 

‘The design of the stove permits a maxi 
mum of heat to be transmitted to the 
‘water without danger of explosion or ex- 
tinguishing the flame, for the flame jets 
are in the upper part of the stove and the 
ower part is watertight. 


Handle of Walking Stick 
Serves as Flashlight 


THE diicalties and hasards of walking 
over rough roads by night are greatly. 
lessened by this ingenious combination of 

walking — stick 
and flashlight. 
A battery and 
lamp are set in 
‘the handle of 
the stick, the 
Tamp being at- 
tached in such 
a way that it 
appecrs to be 
only a metal 
eap for the 
handle. The 
pushbutton 
activating the 


dle. Finding small change, reading house 
numbers, or looking at one's watch are 
illustrations of the invention’s usefulness. 


Aspirin Freshens Flowers 


*TIHE best way to revive withering 
flowers is to dose them with ash 
according to the announcement of a 
French scientist. He claims to have dis- 
covered that an ordinary aspirin tablet 
dissolved in warm water will freshen the 
‘most delicate cut flowers in vases. 
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Bathers Rescued by Novel Lifeline 


HREE drown- 


Pacifie coast by a 
remarkable tor- 
pedo-shaped life- 
saving buoy that 
enabled the res 
cuers to carry a 
life-line to the per- 
‘sons in distress. 
‘The device has a 


— 
— 
— 
— 
—_— 
— 
— 
— 
— 
—! 
— 


range of 1000 feet 
from shore and 
weighs but 25 
pounds. Two persons, only one of whom 
need be a swimmer, operate the apparatus 

‘A reel containing 1000 feet of sounding 
wire is suspended from the shoulders of 

ye man on shore. It is attached also to 
a wide belt about his body so that the 
strain of pulling in the reel is distributed. 
Connected with the reel by a sounding 
wire is a eylinder, with torpedo-like ends 
to eut the water.’ The wire connects also 


Concrete Granary 


A CONCRETE granary and cornerib, 
scientifically ventilated and contain- 
ing @ motor-driven elevator that fills it 
‘automatically, has been designed and con- 
structed by F, W. Benjamin, on his farm 
Bloomington, ill. 
While the building follows the design 
of the familiar slo, it is constructed af con- 


Storing machin. 
ery. showing 
motor-driven 
Clevatars that 
convey corn 
from the wagon 


with a harness worn by the second ma 
who swims out with the buoy to the vic- 
tim, The cylinder has great buoyancy 
and, it is said, can be carried nearly 
twice as fast ab the standard carry life- 
buoy. 

If the wire becomes entangled in sea 
weed or wreckage, the rescuer releases a 
‘snap swivel that frees him from the wire 
and swims in, using only the cylinder, 


Filled by Motor 


crete staves, On two sides of the building 
the staves are supplied with vent holes 
that permit the air to circulate through 
the sored fodder and. prevent foe 
spoil 

Under the structure la «passageway 
Jnrge enough to admit a horse and wagon 
‘or motor truck when the fodder is being 

stored. The corn or grain is dropped 

from the tear of the wagon into a 

ce elevate 


moved fron 1 


crib by gravity. 
designer of the granary points out th 
it is fireproof, ratproof, and does not 
have to be painted 

Buildings of this wort are adapted 


not only for the farm, but may be used 
also for the storage of coal and similar 
materials, 
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” World’s Biggest Torch-Cutting Job 


INDER thefierce 
‘heat of an acet- 
ylene torch, the 27- 
inch solid steel shaft 
shown here was cut 
in two in about 15 
‘minutes recently in 
a railroad yard in 
Los Angeles, Calif. 
‘This is said to be 
the biggest job of 
acetylene cutting 
fever undertaken. 
Sixteen tubes of 
oxyhydrogen gas 
were consumed, 
maintaining 
‘a constant tempera 
ture of 3500" F. 


Protractor and Depth Gage Combined in One 


AL RECENT contribution to the list of 
time-saving machine tools by a con- 
cern in Athol, Mass., is a combination 
protractor and depth’ gage in which the 
arotracte sem sores oth Bade of She 
ire, Any desired angles can be 
Ind off or measured and the depth of 
machined channels ean be determined. 
‘When thedevice 
fs used asa pro- 
tractor, a 
in one half n circle 
can be laid off 
with the blade, 
and the angle of 
a piece of work 
measured. For 
use as a depth 
gage the blade ean 
be wet at any 
length within six 
inches. When 
thus used, set 
crew in loosened 
and the blade set 
to project any dis- 
tance below. the 
protractor base. 
Lining up the blade 
along the 90° marke 
at the top insures 
‘accurate measure 
ment. 


Combination Machine 


Above: 


Measuring 
the depth of a slot in 
‘machined ‘casting 


Septh age. 
‘sdlustment, the set 
screw is loosened and 
the Blade set to ally 
desired depth 


Tool Cuts Two Ways 


“THIS novel machine tool and holder, 
designed for cutting on both the for- 
ward and return strokes, is the recently 
patented invention of a Chicago shop 
foreman. 

‘The device is equipped with two cut- 
ters, one a roughing tool, and the other a 
finishing tool. On the forward stroke the 
finishing tool rides over the work while 
the roughing tool makes a cut. On the 
return stroke the operation is reversed. 


Roughing and Gniahing with two-way toot 


Finally, when the tool-holder has been 
fed all the way, the surface of a casting 
(or other work is finished. 


Devetoraesr of a new system of mak- 
ing iron_eastings from “long-life molds” 
has been announced by a carburetermamu~ 
Sseturing company of Detrott, Mich. The 
new mold, it is reported, will preduce 
six two-pound castings a minute. 


Setting hand saw with rotary tool 


Hand Saws Set in Minute 
by New Rotary Tool 


A ROTARY saw set recently patented 
is said to set a hand saw accurately 
in one minute. Guide bars hold the saw 
in place and an adjustment at the bot~ 
tom, by a turn to the left or right, ac- 
‘commodates the particular width of the 
saw being set. 

Different vet. wheels are required for 
saws with varying numbers of points to 
the inch. ‘These are changed easily, 
Drawing the set once the length af the 
‘saw completes the setting 


Barrel-Header Is Driven by 
Oil Pressure 


N ENTIRELY self-contained barrel- 
heading press, driven by oil pressure 
‘has been devised by a Florida man, 

‘A pump supplying the pressire is 
mounted directly on the base of the 
machine and connected by a short nipple 
with the base casting. In this casting are 
ilpaseages and s rotary valve controling 

jon of The oi 
reservoir it cast into’ the base of the 
machine. Two operating pedals raise and 
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Million-Pound Pressure Proves es — Knotty Wood 


\CIENTIFIC testa 
recently completed 
J in the laboratories 
of the United States 
Forest Service at Mad- 
ison, Wis, have ex- 
ploded the theory held 
by builders that knots 
in timber necessarily 
impair seriously its sup- 
porting strength. By 
means of a huge ma- 
ching that apple 
pressure of 
1,000,000 ‘pounds and 
is capable of receiving 
timbers 30 feet long and 
12 inches square, it 
was demonstrated that 
rots have virtually no 
{influence on the stiff- Silt poundl 
oss of timbers, and 
‘0, little effect on the column strength, 
‘This discovery, the laboratory official 
say, is of immense importance, since many 
thousands of dollars now are wasted a 
nually in building operations by diseard- 
ing knotted timbers or using timbers 
larger than is needed to support a load. 
‘The results of the recent tests, however, 
do not mean that knotted timbers are to 
be deliberately sought, sinee knotted 
timbers come from the upper portions of 
trees, and have less density and elasticity 
than wood from the lower trunk. In the 
tests Southern yellow pine was demon~ 
strated to have a column eapacity as high 
‘as 432,600 pounds, 


New Adjustable Drill for 
Metal or Wood 


A. NEW adjustable tool for cutting ct- 
cular holes in sheet metal, wood, or 
fiber has been perfected by a tool-manu- 
facturing con- 

cern in Cincin« 
nati, Ohio, A 
lead hole is first 
drilled by a.cen- 
tral drill, to 
which the tool 
holding frame is 
attached. On 
this frame slide 
two cutting 
blades, which 
‘can be adjusted 
to cut holes 
from one to 
four inches in 
diameter and up to seven-eighths inch 
deep. 
‘The frame of the tool is of malleable 
iron, while the two cutting blades are of 
tool steel, ground and tempered. Adjust 
ment is accomplished by means of two 
knurled thumbserews. A scale on the 
in obtaining accurate 


‘short column 


‘The tool is especially useful for work on 
automobile dashboards. 


FTE, Saitor ill be lad to supply, 
‘wherever possible, the names and 
addresses of manufacturers of devices 
mentioned in this issue of POPULAR 
ScieNcr MONTHLY. 


under tremendous pressure in’ the 


of 


yellow pine 


fest machine 


‘The massive 
construction of 


the timber test- 
ing machine, 
‘of 


Huge Steam Shovel Is Hill Climber 


TEAM shovels of such size that man- 

ufneturers never before attempted to 
mount them on anything but standard 
railroad trucks recently have been suc- 
cessfully equipped with traction wheels, 
giving them extreme mobility and the 
ability to ascend and descend steep slopes 
easily. ‘The shovels are hauled by the 
forward wheels, driven by powerful shovel 
engines, and steered by rear wheels. 


In a quarry near Chicago a shovel 85 
fect long, with traction-wheel equipment 
recently descended into and climbed out 
of a pit 80 feet deep. Such a 

have been all but imposible fo 
machine on tracks, At a Pennsylvania 
quarry a huge traction wheel shovel was 
moved in one day a distance that under 
the old track-laying methods would have 
‘occupied at least 10 days. "A shovel 
mounted on traction wheels also was suc 
ccenaful in replacing a derailed dump train 
fon the tracks in a few hours in a Michigan 
quarry. 

Engineers say traction wheels for 
the mounting of large shovels possess 
many advantages over railroad 
trucks, including greater mobility, 

‘easier acceasiility 
to the face of an ex- 
eavation, elimin 
tion of tracks and 
‘consequent lowering 
of expense, 


” 
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‘Relief Springs Smooth Rough Roads 


AUXILIARY springs of a distinetly 
new type that are claimed to give 
Pullman-car ease on the meanest road, 
‘may be attached to most makes of auto- 
‘mobile at small cost. 

‘The rear auxiliary relief spring is eom- 
posed 


‘of double transverse, straight 


laminated springs. ‘These are secured to- 
gether at their centers, with a roller-bear- 
ing oscillating joint between. Each end of 
the upper spring is connected with the 
side frame by a roller-bearing device, and 
each end of the lower spring is held in 
contact with the main side springs by a 

rubber - padded 
stirrup with a ball 
bearing between 
the springs. This 
ives a frictionless 
‘connection and al- 
lows a great range 
of spring or axle 
movement. It pro- 
vides also a three- 
point suspension 
for the rear of the 
frame, 

It is said that 
this arrangement 
reduces the effect 
ofend thrust move- 
ment andsidesway 
and will damp out 
sharp rebounds. 


Views Scenery in Auto ‘Telescope 


MOTORISTS who may with a closer 
view of attractive bits of landscape, 
for who have a leaning toward amat 
sstronerical investigation, wll be inter 
tated in the homemade automobile tele- 
seope that a Vermont man has attached 
to the windshield of his ear. ‘Tho instru- 
ment is mounted on a. ball-and-tocket 
bracket, permitting it to be set in any po- 
tition to observe earth or sky, An eve 
piece with a half-inch foeal length enables 
‘observations to be taken without getting 
into uncomfortable positionsand.alsomag- 
nities the images in the telescope 40 times. 

‘The telescope has a3 };-inch mirror with 
‘focal length of 20 inehes, 


Daredevil Says Front Seat Is Safer 


A NOVEL theory as to the rel 
ssufety of the front and rear seats of 
‘an automobile is offered by J. H. Van 
‘Normann,a circusdaredevil of Bridgeport, 
Conn, He asserts that the rear of the car 
in more dangerous to ride in than the 
front, and claims he proves it by the way 
in which he performs the thrill 

shown here, 

‘According to Van Norman, eentrifugal 
forcewill hurl outthe occupants of the rear 
seats in an accident, just as he is hurled 60 
feet into a net by this agency when his 
bieyele finishes its descent of a long in- 


cline and shoots off into space. The photo- 

graph shows how the front of the bicycle 

falls and the rear riaes as he performs the 
‘spectacular feat. 


Checking 
on Trucks 


KEEP track of the movements of 
‘motor trucks or delivery wagons, a 
Cleveland manufacturer has devi 
ingenious dial recorder shown here, It 
may be attached to the dashboard, be- 
th the weat or to any other convenient. 
part of the body. 

A dial of paper surfaced with wax, on 
which are marked the 24 hours 
divided into 10-minute intervi 
tained within the ease and attached to 
clockwork that causes it to make a com- 
plete revolution once in 2 

‘The case also contains 
swings from side to side with the sway of 
the ear. To this pendulum ix attached a 
sapphire-pointed stylus that scratches 
the waxed paper as it moves, 

Moving along the edge of the dial, this 
stylue records when the car wax moving 
oat rest. 


Auto Engine Cooks Meals 
while You Ride 


\N_ OVEN attachment for automobiles 
hhas heen perfected by James E. Z. 
Fowle, of Preuss, Ore. The oven has a 
compact rectangular ‘casing, shaped so 
that it will seat snugly over the exhaust 
manifold of the engine. 
_. The top carries two rods terminating in 
Woks that engage over the radiator stay 
rod, thus holding the oven securely. 
Coffee, stews, and boiled eggs may be 
prepared while the ear is in motion. Hot 
‘cakes or fried exys ean be cooked on a hot 
late at the bottom of the oven. 
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How to Enjoy Your Car i in | Winter 


By George A. Luers, M.E. 


Noted Auto and Mechanical Engineer 


3 I was walking down the steps of 
my home one morning early Inst 
December I saw a neighbor stand- 

ing at the curb. He was gazing with 

pained expression at his automobile, a 

smart car of a well known make, bought 

only a few months before. As he heard 
me approach he looked up and pointed 
silently toward the front of the ear. 

‘Water was pouring from the bottom of 
the radiator in a flood, 


Radiator Was Only Half Drained 


“Froxen, eh?" I observed, for the night 
before had brought the first really cold 
weather of the year, 
jo," he denied. “It can't be frozen. 
Thaven't used the car in a week, and I 
drained the radiator the last time 1 put 
the car away. I noticed it was leaking 
when T started to back out just now. I 
‘ean’t understand it." 

T atepped to the front of the machine 
to examine it. The core—the honey- 
comblike center—of the radiator was 
aplit where it joined the lower tank and 
along the fissure was a strip of ice. 
I puzzled for a full minute before I 
found a possible explanation; and, when 
T questioned the car owner, my guess 
proved to be correct. 

Instead of actually draining his radi- 
ator in the only way in which it ean be 
done thoroughly—by removing the plug 
at the bottom of ‘the lower tank—my 
neighbor hud attempted to draw off the 
water by turning the cock beneath the 
water pump. This had permitted the 
‘water to flow from the upper part of the 
Tadlator, but because the cock is on a 
level with the lower tank, this tank had 
been left full. The water had frosen 
when the temperature fell the night 
before. As a result a new radiator core 
was necessary before the car could be 
used again and this meant a heavy 
repair bill, 


Freezing Water Is Common Trouble 


My neighbor's experience is a typical 
instance of the sort of trouble into which 
ignorance, inexperience, and carelessness 
often bring motorists during cold weather. 
Operating an automobile during the 
winter isa different thing entirely from 
driving the same ear in milder seasons. 
‘The automobile has been improved in a 
thousand ways since the days when every 
owner put his ear up for the winter, but 
not yet ean it accomplish the transition 
from relatively warm weather to cold 
unless it is prepared for the change. 

Everybody knows that water freezes, 
yet the most frequent cause of trouble 
and expense to the winter driver remains 
the freesing of the water in the cool 
systems of cars, ‘The man who lets this 
happen deserves little sympathy. You 
Know when cold weather may be ex- 
pected, and you should prepare your 
‘ear for it in advanee. 

Before the first cold weather comes 
drain your radiator at night. Better 


still, fil it with an alcohol or other non- 
freezing solution. It is better to pay for a 
few pints of alcohol which you really do 
not need than to be forced to pay a bill 


Preparing Your Car 


for a split radiator, broken pump, or 
cracked water jacket 

‘There are many anti-reeting com- 
Pounds that you may use, but denatured 
aleohol is as efficient as any and is 
probably ‘the most easily obtained, A 
Broportion of one-fifth alcohol to. four- 
fifths water will prevent. freesing it 
temperatures above 16 degrees, while x 
mixture of half alcohol and half’ water 
will not freeze above dd degrees below 
2ero. 

Since anti-freeze solution is some: 
what expensive, i is well to prevent loxs 
by leakage by inspecting the hose con- 
nections, asket and pump packing and 
genewing any of these which om! r= 
it. 

‘As a further precaution a leather 
radiator cover is valuable for retaining 
heat when the engine is idle, 


Some Ordinary Winter Precautions 


Cold weather also affects lubricating. 
Oils will congeal in the winter, making 
the engine and transmission sti. This 
requires much additional power from your 
battery in starting, and tends, of course, 
to discharge it. Light grades of engine 
and gear oil should be used in winter 
winless, of course, the manufacturer of 
‘Your car expresly advises against this, 
‘The lighter oils will remain ‘more fluid 

ails in cold weather and con- 


‘Tire trouble, too, is frequent in winter. 
Chips of ice cut the casings; water from 
melting snow seeps into the cuts, freezes 
and rapidly destroys the rubber and 
areas. You will do well, then, to start 
the winter with a set of new ‘tires, to 
‘make frequent inspections and to repair 


cuts as they develop, A set of good tire 


% - 


chains for use on icy, snow-covered or 
sloppy highways is, of course, an ex 
sential. 

In addition to caring for such details 
‘as these, a thorough inspection of the 
ear to detect and correct possible me- 
‘chanical defects should precede its winter 


‘use, 
In the winter you need all the power 
your motor can develop. Be sure 
‘there is no loss of power through 
Jeaky compression or worn valves. 
If the motor turns over easily on 
‘compression strokes, it is a sign 
‘of leaky compression which should 
be corrected by a new set of 
piston rings, ‘Then inspect the 
valves and guides. If they are 
worn, they should be replaced. 


When the Lubricant Congeals 


Congealed lubricant in your 
transmission case will make the 
action of your transmission slug- 
wish, To compensate for this, 
adjust the sliding gears for free 
movement and increase the ten- 
‘sion of the clutch springs. 

"When the highways are covered 
with snow or ice, your brakes are 
under an_ exceptionally heavy 
strain, For safety in winter 
driving, be certain that your 
brake linings are not worn. If 
they are, have the brakes relined 
before you risk driving your car. 
‘The brakes should be adjusted 
loosely for winter driving, #0 that 
git, thrown against them from 
‘wet roads, will not wear the linings 
‘out too fast. 

‘Sharp turns are dangerous in_ winter, 
because of slippery traction. | For this 
reason your steering gear should be 
‘adjusted so that the lost motion in the 
steering wheel will be slight—not more 
‘than an inch, The steering gear shotild 
not be made so tight, however, that the 
wheels cannot be swung instantly to 
‘counteruct the least tendency to skid. 

Driving in and out of frozen wheel 
tracks and over banks of snow subject 


eho! bearings to heavy strain. 


‘Examine the bearings before using your 

‘ear for the winter and replace bearings 

‘that are worn too badly to be adjusted. 
‘The engine and cooling system lowe 


RELINE BRAKES AND 
ADJUST LOOSELY 
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their heat rapidly in cold air. This loss 
of heat must be compensated for by 
adjusting your earbureter for. hotter 
mixture. The needle valve or nozzle 
should be opened wider to supply the 
extra fuel needed. 

Leakage in the air inlet of the car- 
ureter and failure of the “‘choke” to 
close the air inlet properly will give you 


KNOW YOUR CAR 


trouble in starting your car when the en- 
xine is cold. Replace any worn or leaking 
parts in the air inlet and adjust the choke 
to close fully. 

The difficulty of starting even me- 
ehanically perfect cars in winter tends to 
‘wear out the battery quickly. ‘The 
onerator can be adjusted to charge the 
battery ata higher rate. The average 
motorist probably will do well to have 
this adjustment made at a good service 
station. Itis probably safe to say that a 
generator adjustment that will charge the 
battery at the rate of 20 amperes when 
driving at 30 miles an hour will be about 
right for the average car. 


RENEW PISTON 
RINGS AND 
VALVES 


BATTERY FULLY 
CHARGED. 


WHEEL BEARINGS ADJUSTED 
TIRES FREE OF CUTS, AND 
CHAINS PROVIDED 


() 
ADJUST CLUTCH 


SPRINGS AND 
TRANSMISSION GEARS: 


CONNECTIONS 
SHOULD BE TIGHT 


ANO TORQUE ROD 


On the market are many appliances 
designed to aid you in starting your ear 
in cold weather — primers, clectrical 
heaters for the carbureter and similar 
apparatus. One of my acquaintances even 
carries a thermos bottle filled with hot 
water, which he pours over the car- 
ureter when he is ready to start his 
‘ear. Most of these devices really do make 

starting easier, but, if you have 
‘made your car right mechanically 
before the winter season, you prob- 
ably will not need them, Flooding 
the carbureter is an easy way of 
starting some makes of ears, but 
is wasteful of gasoline and tends 
to form carbon. 

‘You can make starting easier 
for yourself by preparing for it 
‘when you stop your motor. Pull 
your choker rod out and open 
your throttle the instant you 
‘shut off the ignition, ‘This places 
a heavy charge of fuel in the 
‘engine. Since the first movement 
of the motor adds to this charge 
when you press your starter 
pedal, the chances are that the 
car will start on the first turn, 


Special Care Is Needed 


Driving and traffic conditions 
‘vary so much in different sections 
of the country that it would be 
‘weless for me to attempt to 
suggest rules of conduct to be 
observed on the roads during 
the winter. Especial care is 
necessary, especially when snow 
or ice is on the highways, reducing 
friction between the tires and the 
road, Your ear cannot climb the steep 
grades that it ascended easily when the 
roads were dry; there isa tendency to skid 
when descending hills or making turns, 
Watchfulness is necessary both on the 
roads and in the garage during the winter; 
Dut if you will exercise intelligent care, 
‘you can drive your car with just as much 
‘safety and enjoyment as in summer. 
* ARE you planning to buy a 
new car this year? In mak- 
ing your selection don't fail to 
Jook over the new improvements 
in 1924 designs which will be 
described in next month's issue. 


STEERING GEAR 
SHOULD BE 
DEPENDABLE. BUT 
NOT TIGHT 


RENEW HOSE, 
GASKETS, PACKINGS, 
AND PROVIDE 
RADIATOR COVER 


CARBURETER 
‘SHOULD NOT 
LEAK AIR AT. 
CONNECTIONS 
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Labor Saving Kinks for the Autoist 


'Y THE relatively simple modifica- 
tion illustrated in Fig. 1, an auto 
steering wheel of the usual fixed 

type ean be converted into a hinged or 

tilting wheel. ‘This applies, however, 
only to a ear on which the spark and gas 
quadrants are not mounted on the wheel. 

It is particularly useful in converting an 

old car into a sport model. ‘The wheel 

spindle is cut off and slotted to form a 

hinge joint and an extension fastened on, 

‘as shown. This extension is threaded for 

A key prevents the 


‘WO nails and a block of wood are used 

to make the simple tester for spark 
plugs shown 
at Fig. 2. A 
hole ix bored 
near the end 
of the block, 
as indicated, 
and the nails 
are driven in 
at an angle so 


W000 


nail is touched 
ainat the 
terminal nut 
‘on the spark 
plug, while 
the other is 
placed against 
the metal base 
‘of the plug. 
=F. MP. 


Y PUR- 

CHAS- 
ING 8 50- gal. 
drum of gaso- 
line, the ear 
owner can 
‘save from 2 to 


gasoline this 
‘way is the dif. 
fieulty of 
handling the 
drum. ‘This can be overcome by provid- 
ing two brackets, as shown in Fig. 3, to 
support the drum at a level corresponding 
to that of the delivery truck. | Two rollers 
are set in each bracket in such a way that 
the drum can be rotated without diff 
culty. 

A large filling bung is drilled, tapped, 
and fitted with the usual metal spigot, 
‘and, once made, this special eap is kept 
for each new barrel of fuel. To pour the 
‘gasoline, the drum is turned over until the 
spigot is in a convenient position, and 
afterward is rolled back with the spigot at 
the top, so that there will be no leakage. 

Lubricating oil drums ean be handled 
in the same way.—A. C. T. 


“THE homemade creeper illustrated in 
Fig. 4 is unusually comfortable be- 
‘cause the upper two fifths of its bed is 
‘hinged so that it can be raised when neces- 


sary to support the workman's head and 
shoulders. The materials used in con 
struction are short lengths of narrow 
flooring, a pair of 4-in. strap hinges, four 
‘ball-bearing casters, and a 5/16-in. nail 
rod about 40 in. long.—R. A. FRANKLIN. 


JN, REMODELING an old style auto it 
is sometimes a puzzle to know where to 
carry the storage battery. One way is to 
fasten one of the many commercial bat- 
tery boxes to the runningboard. Another 
is to place the battery under the back 
seat, if space allows. Perhaps the best 
idea is to arrange suitable brackets under 
the floorboards. 

‘To fit the angleiron supports properly 
to the ear frame, the work should be done, 
if possible, at a time when the body of the 
car has been removed. Once the iron 


‘cross pieces are in place, as shown in Fig. 
5, they eannot work loose. Note that 
they are bolted or riveted to the top 
flange of the frame. This is so that the 
drive-shaft tube will clear them better, 
but if there mers no danier of the tube't 
striking the irons, perhaps they can be 
bolted to the lower frame flange, which 
makes it unnecessary to remove the body, 


AN IMPROVEMENT upon the ham- 
‘mer or punch method of cutting bolt 
holes in gaskets is to use a tool made by 
welding a 34-in. ball bearing to a length of 
34 or ¥¢-in. rod (Fig. 6). When the gasket 
‘has been put in place, the ball is laid on 
each hole in succession and struck sharply. 
‘One blow cuts 
a clean hole, 
B.S. R. 


HE radia 
tor filler 
in Fig. 7 is a 
real labor 
aver for the 
home garage. 
Tt is simply a 
B- or d-gal. 
bucket with 
hole drilled or 
punched near 
the bottom, 
In the hole is, 
soldered a 
short piece of 
iron pipe. 
This is con 
nected by 
Jengthof light, 
flexiblerubber 
hose about 1 
ft. long with, 
an elbow that 
werven ax 
filling nosale. 
‘The joints are 
made with 
some hose 


clamps or 
RR BH WR ook we 
«Glare deflector dered to 
me ‘elbow fastens 
roomate over the rim 


of the bucket and holds the hose up when 
the pail is being filled or earried.—J. L. 


NE motorist uses a simple glare, de- 
‘ector made as shown in Fig. 8. The 
deflector is a green celluloid disk fastened 
with a small serew and washers on the in- 
side arm of the windshield wiper. Since 
the wiper is arranged to move across the 
windshield, and the glare disk ean be 
swung around in a cirle, it is possible to 
place the deflector quickly in any position 
desired J. NT. 


JN ANY garage where Ford cars are 

overhauled, the spring spreader 
shown in Fig. 9 will be found to save 
much time when removing or placing the 
springshackle bolts. ‘Two bars, one wit 
‘a Usbend, are connected with a turn 
buckle and the ends are pointed to fit 
back of the spring eves.—L. B. C, 


"AKING toys for the kiddies’ 
Christmas is the most en- 
joyable work that comes 

into the home workshop. Every 

man who is in the least handy with 
tools likes to build playthings. It 
in fun to put them together; they 

‘always seem to turn out 

fully; and they are immensely ap- 

preciated by the children, 

‘This is especially true when the 
toys are so interesting, sturdy, and 
easily constructed as those ile 

and game 

table, a miniature garage, and a 

bunny wheelbarrow. ‘These were 

designed especially for PoruLan 

ScrENCE MONTHLY, and the work= 

ing details, prepared by George F. 

Kaercher, are given in full in Home 

Workshop Blueprint No. 2! 

Although essentially « girl's toy, 
the toa cart can be used by the 
entire family as a portable game 
table. On the tray—either on the face or 
‘on the back, as preferred—is painted a 
checkerboard, The table can be used 
also for many other games, and its chief 
advantage is that it ean be wheeled about 
from room to room or carried up and 
down stairs. 

‘The tea wagon can be made of white- 
wood, pine, cypress, or any other wood 
that is easily worked. It is 18 in. wide, 


garres 


2 ft. long, and stands 2 ft. high. ‘The 
table top is 4 by 18 by 24 in; and the 
drop leaves are cut from pieces 5 
by 24 in, ‘The back posts are 11 by 
1% by 213 in. and the front posts are 
the same stock, but only 17 in. long. 
‘The main top rests on a mitered 


by 7 


The 


Be 


ha pil’ toy, thls ton cart cam 
MEAS aise 


made of two pieces 34 by 214 by 2214 in. 


and two pieces 14 by 24 by 1654 in. 
‘The lower shelf is 1g by 1544 by 2144 in., 
but it is just as well to use 1}¢in. stock, 
if it is at hand. The heavy shelf rein- 
forces the construction, and it is essential 
in building toys always to make the parts 
as strong as possible. 

The top side rails are %4 by 314 by 
2014 in. and one end rail is 74 by 25 by 
18 in. ‘The drawer front is the same size 
‘as the end rail. The sides of the drawer 
are 3g by 256 by 14 in,, the back 14 by 
14 by 123g in, and the bottom 1 by 


Home Workshop 


Arthur Wakeling, Editor 


the Kiddies 


1% by 1244 in, ‘The two runners are 
s by 1 by 1934 in, and the two guides, 
‘Shy {by Min. "The two drawer raila 
are J by 2 by 18 in. ‘The table leaf 
braces are cut from pieces 3§ by 434 by. 
6%5 in, and are hinged to the side rails, 

‘The wheels are cut from pieces 74 by 
10 by 10 in, They can be lightened by 
cut-out design, as shown, of they ean be 

left’ solid. Baby earringe or 
toy expreas wagon wheels, oF 
any other kind of small wheels 
ean be used, if at hand.” ‘The 
front axle is 145 by 146 by 19 
fin. ‘The small buck wheels 
. fire cut from pieces by 24 by 
234 in., and turn on wooden 

> pine 14¢ in, long and 3 in, im 

diameter. 

‘The two handle brackets are 
‘cut from one piece 3% by 6 by 
Sin. A Sein. dowel 1534 in, 
Jong is used for the handle bar, 
‘The tray bottom is 84 by 16% 
by 2134 in. with sides }y by 134 in. 
mitered round. 

‘Two washers for the front wheels, one 
drawer knob two drawer stops 3 by. 14 
by 1 in,, two tray handles 9/16 by 8% by 

‘rubber or felt tray feet, screws, 
cd brads are also needed. 
ise and tenon and doweled con- 
struction is preferable because of its 
strength, but the parts can be nailed or 
‘screwed ‘together with much less work, 
Small angle irons, mending plates and box 
corners can be used to advantage in 
strengthening toy furniture of this type, 
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‘The bunny 
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when the joints are merely nailed or 
screwed together. 

‘The simplest method of finishing the 
tea wagon is to give it one or two coats of 
‘enamel undercoating, or flat white paint, 
‘and one or more coats of enamel. It is 
advisable to use only the best materials in 

(Turn to page 107) 
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‘How to Make a Radio Set 


By Joseph Calcaterra 


(Of PoruLaR SCIENCE MONTHLY'S 
‘Radio Staff 


‘OTHING could be more in keeping 
with the Christmas spirit this 
year than the presentation to the 

houschold of a good, reliable radio set. 

‘The joy that such a gift will bring to 

every one in the family is certain to be 

lasting. The radio set offers a solution 
to the question, “How ean we make 
evenings at home enjoyable enough to 
compete with the club and the movies?" 

For ease of construction, simplicity of 
operation, and general all-around effi- 
tency the double-rotor type of tuning 
unit has few rivals. Why it has not en- 
joyed greater popularity is hard to under 
stand. A tuner of this type is the heart of 
the two-stage receiving set illustrated. 
A-rear view of the unit is 
shown in the photograph 
of the back of the set; 
‘the front view is illus- 
‘rated in conneetion with 
Jack Binns’ article on 
age 59, 

‘Two rotors, one at 
each end of the stator 
tube, are used. ‘The 
secondary coil of the ci 
cuit is wound on one 
rotor while the tickler 
coil, used to provide re- 
generation, is wound on 
the other rotor, 

‘Taking into consider 
tation the selective fea 
tures of double circuit 
tuning, combined with 
the great signal strength 
obtained by regenera 
tion, the receiver de- 
scribed this month is one 
of the most compact and 
efficient it is possible to 


it provides, 
for three coils, a primary, 
‘a secondary, nd a tickier coil, placed in 
inductive relation with each other. ‘The 
primary coil consists of 63 turns tapped at 
every seven turns, with a 23-plate con- 
denser placed across the coil to provide 
‘closer tuning. The coil is made of No. 20 

‘wire wound on a tube 4 in. in diam- 
‘and 434 in, long. 


A Condenser Tunes the Secondary 


‘The secondary and tickler coils are 
fixed inductances consisting of 50 turns 
of No. 24 s.c.c. wire wound on 31¢in. 
‘A 23-plate condenser, placed 
across the secondary coil, is used to tune 
the secondary circuit. : 

It is not necessary to adhere strictly to 
the dimensions given if the tubes, rotors, 
and wire mentioned are not obtainable, 
‘The stator can be of any convenient size 
from 8 to 4 in. in diameter and of a length 
34 in. greater than the diameter of the 
rotors that are to be used. ‘The 
of the rotors can be from 14 to 1 in. less 
than the outside diameter of the stator 
tube. ‘The wire used can vary from No. 
20 to No. 26 single or double cotton 
covered and the number of turns used on 
the rotors can vary from 90 to 50. 

In the illustration, A and B are the 
aerial and ground posts respectively. 
€ and R are 2i-plate Vernier variable 


HRISTMAS is the high-water 
mark of the broadcasting sea- 
son. "Operas, concerts, plays, Vau- 
deville turns, dance ‘music, lec- 


‘You can enjoy it all 
if you assemble’ this exceptional! 
fine two-stage tickler col 

receiver designed. 

tom's the'ideal ¢ 


cians ook 


condensers. D and @ are rheostats, being 
‘of 30 ohms resistance for the new volt, 
.06 ampere tubes or of 6 ohms resistance 
{or any of the other standard tubes. 

isa standard inductance switch pro- 
vided with nine switch contacts. Switch 
stops marked S are provided at each end 
‘of the contaets to prevent the switch arm 
from slipping off the outside contacts. 

F is a grid leak of 1 or 2 megohms, and 
G, a grid condenser of 00025 mid. H. N, 
and T are tube sockets. ‘The G terminal 
‘of the H socket, one of the F terminals of 
the N socket, and one of the F terminals 
‘of the T socket are hidden from view. 

Tand O are standard audio frequency 
transformers. I may bea high ratio trans- 
former, but O should be a low ratio one. 
J and P are double-circuit jacks, while S 
is a single-cireuit jack. 

K is the primary winding; L the 
tickler winding, and M the secondary 
winding 


Us Un Us Us Uy and Ur are 
posts used for battery connections. 
‘The general location of the instruments 
on the panel and baseboard is clearly 
shown on the photographs. ‘The size of 
the panel is 18 by 7 by 3/16 in. ‘The base- 
board is 17 by 6)4 by 34 in. The thick- 
ness of the baseboard is not important. 
No difficulty in making the proper con- 
nections will be experienced if the direc- 


for Christmas 


tions given below are followed carefully: 

‘A single wire is used to connect the be- 
ginning, No. 1, of the primary winding K 
with the No.2 or stationary plate ter- 
minal of condenser C and the aerial post 
A. Another wire is used to connect the 
ground post B with the No. 1 or rotary 
plate terminal of condenser C. The No. 1 
terminal of the condenser is then con- 
nected with arm E of the inductance 
switeh by a flexible wire connection. 

Now connect each tup of the primary 
winding K, beginning at the first tap from 
the beginning or No. 1 end of the winding 
with its respective switch contact, The 
‘end of the winding, marked No. 2, is used 

as a tap and 
nected with the last 
switch point of the in- 
duetance switch, 

Connect the No. 1 
terminal of grid con- 
denser G with the @ 
terminal of socket H. 
‘Then connect one end 
of wire with the No. 
2 terminal of the grid 
condenser; lead the 
wire straight up 
toward the top of the set until 
it is at a height on a line with 
the No, 2 terminal of con- 

roser Rand bend it toward 
seminal and fasten the 
of the wire tothe terminal. 
‘One of the leads of the 

ndary coil Af is then con- 
ted with the wire men- 
loned in the last paragraph 
at a point where the wire 
passes over the rotor shaft, 

I{ a combination grid eon 
loner and Teale is not used, 
fone terminal of the grid leak 

ould be connected with one 
terminal of the grid condenser 
and the other terminal of the grid leak 
connected with the other terminal of the 
arid condenser. 

Next connect one of the leads of the 
tickler rotor winding L with the top 
spring of jack J and the other lead from 
the same winding to the P terminal of 
socket H. 


Wiring the Filament Terminals 


Run a wire connecting one F terminal 
of each socket with binding post Uz. The 
wire can be run along the back edge of the 
baseboard, but make sure that it eannot 
make contact with any of the other bind- 
ing posts. If bus-bar wire is used, it, 
should be covered with spaghetti tubing. 

‘The other lead from rotor winding Mf 
ean now be connected with the wire men- 
tioned in the last paragraph, the eonnect- 
ing wire being run directly’ back to the 
wire connecting the F terminals of the 
sockets or to the F terminal of socket N, 
to which the wire mentioned in the pre= 
ceding paragraph is connected. 

‘A wire is then used to connect the No. 1 
terminal of condenser R with the F ter- 
minal of socket T to which the wire con- 
necting one of the F terminals of each 
socket with binding post Uz is connected. 
An insulated wire, bared only at the 

(Turn to page 126) 
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How You Can Give a Beautiful Finish To 


Wood-Craft Presents 


Johnson's Wood Dye is very 
easy to apply—it goes on 
easily and quickly, without 
a lap or a streak. ' It pene- 


trates deeply, bringing out 
the beauty of the grain 
without raising it—dries in 
4 hours and does not rub off 
or smudge. 


JOHNSON’S 
WooD DYE 


Johnson's Wood Dye i 
in fourteen beautiful 
all of whickt may be 


of modern 
lcome Christ- 
for the home. You 
yourself can easily make them 
for your fi There is no 
particular trick to constructing 
porch swings, tables, telephone 
‘sets, etc. 


Small odd_ piect 
furniture mal 
mas presen 


lightened or darkened—full 
rections on every label. 


Furniture, woodwork ahd floors 
of your home can be made to 
harmonize if a little taste is 
used in finishing them. You can 
easily refinish dingy, shabby, 
scratched wood. Our method 
involves practically no expense. 


In Wood Finishes you get just what 
you pay for. If you buy cheap 
brands you may be sure they are 
manufactured from cheap raw ma- 
terials, cheap labor and the com- 
pleted job will be a disappointment 
and the finish will not stand up. 
The Johnson Line of Artistic Wood 
Finishes is complete—it includes 
Johnson's Wood Dye—Paste Wood 
amel_and_ Undercoat— 
Finish—Floor and 
par Varnish—Prepared Wax 
—and everything necessary for your 
furniture, floors and trim, 

If you are building or remodeling you 
should have our book on refinishing. 
The finish of your floors and interior 
trim is a matter of great importance, 
for a beautiful piece of hard wood 
may be absolutely ruined with the 


All you need is a little time—a 
brush — and JOHNSON’S 
WOOD DYE. 


+ finish, whereas an ordina 
ood is a pleasure to the ey 
finished. 


FREE-ThisBookon 
Home Beautifying 


This Book tells how to finish wood in 
artistic stained and enameled effects, 
ical suggestions on mak- 

artistic, cheery and 
ing. Tells just what materials to 
and how to apply them. In- 
cludes color card—gives covering 
capacities, etc. Use coupon below. 


"1 


(nseeme sen eres 


satya your Ingtrc 
itiyind nnd "Won 


Bhov sane 


1V ADDRESS 


CITY & STATE. 


Better Shop Method 


How Expert Mechanics Save Time and Labor 


SG 


Short Cuts in Laying Out Machine Work 


By Joe V. Romig 
Too! Designer and Builder 


‘ANY short cutsare possible in lay- 
ing or lining out work in the ma- 
chine shop. Presumably theregu- 

lr layer-out and the shop foreman know 

‘most of them, but the machine 

hand or floor hand, no matter how 

much experience he has had in his 
particular specialty, often runs 
into all sorts of difficulties when 
hie is called upon to lay out work. 

It goes without saying that any 
mechanic who attempts. lining 

‘out for other workmen must be 

familiar with the use of machine 

tools in general and ha 


know just what operations are 
necessary and thelr proper order 
to complete the work in hand. 


‘The main problems in laying 
out are these: To mark and check 
the work accurately and speedily, 
and to doit in such way that the 
machiniate will be able to fllow 
through the various steps without 
themselves having to check and 
‘measure for obscure markings, un- 
certain checking points, and wnindieated 
fly lines, 

‘The layer-out can, indeed, do much to 
simplify the work of the machinist. First 
Ol, the lines and punch marks should be 
easily distinguishable. On rough work 
this can be accomplished by coating the 
metal. with ‘a whitewash composed of 
tcqual parts of lime and powdered chalk 
mixed with water to a thin paste and 
tread over the work with soft brite 

‘On extremely accurate and highly 
polished tool work, it in more desirable to 
ive the surfaces a coating of copper. 

"This is done by 
applying « s0- 
lution of blue 
vitriol and die 
tilled ‘water, 
carebeingtaken 
first to remove 
all grease snd 
dirt. The cop- 
per is easly re- 
moved after the 
completion of 
the work. by 
rubbing the sur- 
face with fine emery paper or cloth. 

For laying out, the machinist should 
become aceustomed to having a particular 
‘set of tools available at his bench so that 
he will nt have to search through his tool 
cheat after he has started. ‘There should 
be light and. tedium weight hammers, 
dividers from 4. to 12 ine micrometers 
trammel sets suitable for both small and 


large diameter work, with suitable divider 
land caliper feet and also a set of ball feet 
for work with holes in the center, and a 
surface gage. Then, too, he shoud have 
at hand an accurate tape line, several 
scales of different lengths, seribers, prick 
Punches, squares, and a bevel protractor, 


‘as well as a center head and other tools. 

In all laying out, the surface plate plays 
‘4 most important part. On it the work 
must be blocked up perfectly true and 

A careful study of the blueprints must 
‘be made and the rough dimensions of the 
‘work checked to see that no great discrep- 
ancy exists. If any part of the casting or 
forging is scant of metal, the lining out 
‘must be very true to save theastock. Often 
‘when the casting or forging is faulty on 
‘one side, the lining out should be such as 
to take off as much metal on the faulty 
side as possible, 


Surfacing Cut Sometimes Necessary 


In iron castings, where there is plenty 
‘of stock for finishing but the metal ap- 
ears to have air holes, itis well to have a 
surfacing cut made first to show how deep 
the defects are. 

‘Since the starting points in Iaying out a 
piece of work are the under side of 
flanges, the outside of bodies, and other 
surfaces that are not to be’ machined, 
these should be checked carefully and ali 
differences should be divided so as to 
make uniform the thickness of 
and other parts. Thus in Fig. 2 the 
dimension A is first checked and estab- 
lished so that the flanges at the extremi- 
ties of B will be equal. 

‘Then comes the determination of all 
center lines. ‘The master horizontal 
center line is seribed all around the work 
‘with a gage. If there are a number of 


Donses, lugs or flat surfaces to be worked to 
accurate distances from the master center 
line, their distances are scribed horizon- 
tally betore turning the work, a in Fig. 1. 

‘The work is next turned so that the 
master center line runs vertically to the 
surface plate, The work is blocked up 
true us before and a line is scribed acrom 
to serve asa reference line from which the 
remaining lines can be located. 

‘On all lines marked out make light 
center punch marks at short interval x0 
that if the lines are rubbed out, the punch 

‘marks will serve instead. "Center 
punches, it might be added, should 
be long and slender at the pointed 
end so that they will not obstruct 
the view of the lines that are being 
punched. 

‘When a hollow casting is to be 
machined, itis customary to ine 
sert a wooden plug and scribe ares 
‘on it from the edges to mark the 
center. A clearer intersection can 
be obtained if a square piece of tin is 
fastened to the plug at the center. Thin 
indone by bending over two corners of the 
tin at right angles to the surface and driv- 
ing these points into the soft wood. The 
ares on the tin will be more clearly defined 
than on wood, 

From the center thus established it is 
posible to run a fly line; in fact, any ex- 
Perienced shop foreman will insist that all 
Iachine workers run a fly line on every 
piece they have to turn. “Thin facilitates 
the progress of the work after it leaves 
their hands. It requires but a minute 
‘extra when the work is ail in the lathe, 
but saves much time later, ax well as in- 
suring greater accuracy. When in the 
lathe the line A tn eut with a fe pointed 
tool as shown in Fig. 3, 

Referring to Fig. 2, the distance is 
projected from the previously established 


oo 


— 
Fig. 2, Running « Ay line on « clreylar 

“ihe Hate its one 
Pisce oc or is he ch 


center line, Then the distances D are laid 
out, giving the center line of the side 
flange. Such dimensions as C, the thick- 
ness of the single flange, are neglected 
entirely when both surfaces of the flange 
do not require machining. While the piece 
above described is a simple one, it serves 
(Turn to page 84) 
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Choose your ‘mike’ 
CAREFULLY 


F there’s one tool in your kit that 
should be right in every detail it’s the Mi- 
crometer. 


Get a Starrett and you can’t go wrong. Here 
are some of the features that help to explain 
the preference of two generations of machin- 
ists for these fine Micrometers. 


EASILY READ—notice the large Barrel and the clear-cut 
distinct graduations, 

SLEEVE ADJUSTMENT—a recognized triumph in tool 
design. Easier and more exact than the usual anvil 
adjustment. 


IMPROVED RATCHET STOP—a wonderful aid to 


accurate gaging. STARRETT 
PERFECTED LOCKING DEVICE—a slight turn of the MICROMETER 
rut locks the spindle firmly. No. 226 


‘These calipers meet the de- 

mand foraccurace 

tow price. Suppi 

from 1'to 6 inches as de- 
sired. 


Starrett design, workmanship and finish assure you of a Micro- 
meter that is not easily sprung, is simple to adjust, and is good 
for years and years of reliably accurate service. You can't go wrong 
on a Starrett, 


THE L. S. STARRETT CO. 
‘The World's Greatest Toolmakers—Manufacturers of Hacksaws Unexclled 
ATHOL, MASS. 


USE 


STARRETT 
MICROMETERS 


‘The Starrett Catalog will 
bel you selec the Micro- 


Give him a tool 
for Christmas 


Goodell-Pratt Automatic Drill, “Mr. 
bores holes—any size from "/is to "a. 
of an inch. In the handle are eight different 


& into fun. You just push, 
Three tool-steel bladeshardened, tempered 


Mr. Punch says: “De your Ch 
‘Shopping at the hardware stores.”” 


GOODELL-PRATT COMPANY 
‘GREENFIELD, MASS, U.S.A. 


Ffinites 


GOODELL 
PRATT 


1500 GOOD TOOLS 
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Laying Out Machine Work 


to show the sequence in which the opera- 
tions of laying-out are to be performed. 

In general it may be stated that individ- 
ual parts are usually Iaid out complete in 
themselves. When many pieces are to be 
made alike, a templet is commonly used 
land the work is done in jigs and fixtures 
‘that are themselves laid out to conform 
to the templet. The templets are made of 
thin sheet plate. 

‘When locating points on the cireumfer- 
‘ence of the fly line, it is often found that 
fan accumulation of errors ecused by the 
slipping of the divider points and the 
springing of the legs gives an appreciable 
difference in location, In fact, if an 
tempt at division is made by  spaci 
around the circle with consecutive pr 
tions of the dividers, no two measure- 
ments will agree exactly, even though the 
workman may use extreme care. The 
better way is to divide the circumference 
into fours with two lines at right angles 
through the center and then re-divide into 
eighths and sixteenths in the same way 
until the proper locations are arrived at, 
Often this will not give the proper number 
of divisions and the start must be with 
sixths. This ean be accomplished by 
using the radius as a chord on the dividers 
{for dividing into sixths and proceeding as 
before. A table of chords is given in most 
handbooks and will be found invaluable in 
obtaining accurate results, 

Disks of lead are sometimes used to 
plug holes so. that the center ean be 
‘marked for scribing lines with the dividers. 
‘The disks ean be compressed or stretched 
tot, 


Marking Holes for Drilling 


Holes that are to be drilled are often, 
nid out with two or three circles inside 
the drill size circle. These circles are 
punched at several places, as the oil used 
fon the drill dims the scribed lines. ‘The 
advantage of the extra circles is in show- 
ing if the drill is running out before it has 
cut to its full diameter. If it is running 
out, it can be coaxed back by means 
chisel. 

Many machinists find difficulty when 
it comes to lining out large work, for then 
the piece must be leveled up on an accu- 
rate surface plate andalevelmust,in part, 
take the place of the square. Be sure that 
the surface plate is not misused. More- 
over, the plate itself should be carefully 
leveled. 

‘Plumb bobs are used to level up clumsy 
work. Cylindrical work is first centered 
and all other points are squared or leveled 
from these centers. After this the pumb 
bob is used to transfer the center to the 
opposite face, When using a long straight 
‘edge to transfer through the plumb bob to 
1 lower surface, it is good practice to 
clamp it to the upper flanges. Any 
straight edge or square is liable to move 
unless itis clamped in a true and accurate 
Position. 

Rather than project an angle from a 
small bevel protractor with a scale or 
straight edge held against the leg, lay out 
the bevel on a circle and divide a quarter 

(Turn to page 86) 
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EW — INDISPENSABLE! 


‘This Houschold Guide enables you to select the right Paint, Var- 
nish, Stain or Enamel for a given purpose. Don't take chances. 


Save this Page for reference ok ge fom Ft ibatine and the 


HOUSEHOLD GUIDE 


For Painting, Varnishing, Staining and Enameling 
FR __ IMPORTANT: Each of the products specified below bears our name and trademark TRADE MARK 


TOPAINT, | TOVARNISH | TOSTAIN | TO ENAMEL 
Luss predan named tcl | Use prada named hee | Une vt nad ee | Un pone ned oe 


SW Ae Boome feng | 3H, Ants name Geo EW Ant wml sed 


re 


©RILAN8, tetas cen PsFomer brent tue 


CONCRETE 


SHERWIN-23 WILLIAMS 


PAINTS AND VARNISHES 


Crossroads of Conversation 


Could the telephone directory in the hands of each 
subscriber be revised from hour to hour, there would be 
no need for the information operator, But even during 
its printing and binding, thousands of changes take 
place in the telephone community. New subscribers 
are added to the list. Old ones move their places of 
‘business or of residence. 

Though their names are not listed on the directory, 
these subscribers must be connected by the highways of 
speech with all others in the community. To supplement 
the printed page, there must be guides at the crossroads 
of conversation. 

Such are the information operators, selected for their 
task because of quickness and accuracy, courtesy and 
intelligence. At their desks, connected with the switch- 
boards in central offices, they relieve the regular opera 
tors from answering thousands of questions about 
telephone numbers that would otherwise impede the 
rendering of service. If they are unnecessarily asked 
for numbers already in the directory, service is retarded. 

“Information” stands for the most complete utilization 
of telephone facilities. 


“BELL SYSTEM” 
AMERICAN TELEPHONE AND TELEGRAPH COMPANY 
AND ASSOCIATED COMPANIES: 


One Policy, One System, Universal Service, 
and all directed toward Better Service 


= 


SC Dayion, Obie | Wyn Typewriter Exchange 2255572": 


WORK FOR UNCLE SAM 


“The best employer in the world” (=; 


m, Thousands of appointments 
shart Thoarn” Heri acai Positions "ope 

ty ofthe country and In" Alaska, Porto Rico, Hawall aed 

ince” Write for FREE CIVIi, SERVICE BOOKLET. which 
{Sis how to wet x postion with the U. 8: Goverement. 


(TIONAL CORRESPONDENCE SCHOOLS es TOC Scotto, Pome, 


ty form 
et 
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Laying Out Machine Work 
4) 


segment into the number of spaces neces- 
sary to give the bevel required. 

Be careful when studying a print to get 
the right side of any angular work and 
ascertain whether the angular position is 
taken from the vertical or horizontal. 

‘The first ine scribed with a center head 
should be checked by reversing the head 
and seribing another line through it. If 
the head is off or the seale is loose or out of 
true, a double line will show. The same 
in true of lines drawn with a square, 

Parallel lines drawn with other than | 
surface gages or height gages should be 
projected by swinging ares from the first 
line. Finally reeheek all layouts with the 
utmost care. 


(Continued from 


Water Still Cheaply Made for 
Auto Repair Shops 


WATER still i a necesity in auto | 
repair ahopa and often 1 convenience 
in the home. "A simple and yet efficent 
il can be made and used in any place 
‘here a souree of low-premure steam ean 
be obtained; in other places the hot-water 
tanks canbe ‘converted Into. steam 
fenerators with but slight alteration 
nthe latter ‘case vn. atearn, line is 
inserted in the top of the water tank 
with  low-prenrure steam gage and a 
Miety" valve, that will blow ‘off a 10 
pounds. ‘The water is kept below the 


line shown in the illustration, its level 
being indicated on the water gage at the 

‘The still itself consists of a 10-gal. 
cilean with the top removed and a 
‘copper coil, ‘The steam is led through the 
coll, where it condenses and the dis- 
tilled water flows out of the end of the 
coil, which projects from the tank near 
the bottom. Cooling water is led into 
the bottom of the tank and an overflow 
pipe is soldered to the tank near the top. 

Any source of low-pressure steam will 
work well. Steam-heating systems and 
steam-pressure cookers properly equipped 
with valves and gages may safely be 
‘used in conjunction with this stil. — 
Joun H. SCHALEK, Pittsburgh, Pa, 


In THE absence of borax, powdered glass 
makes an excellent flux for brazing. 
Heat the glass to redness, drop into 
cold water, and pulverize. 
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Type RB-2 


Price $135.00 


Announcing a 


New Paragon Receiver 
—the Ideal Family Christmas Gift 


What could be a more wonderful Christmas gift than a radio receiving set that 
you know is the best that money can buy? Think of the pleasure it will bring to 
every member of the family, young and old. Think of the happiness it will mean 


to you every night of the year. 


PARAGON Radio Receivers are famous as 
the three circuit pioneers which have proved 
their superiority by eight years of practical 
operation, 

The newest PARAGON, pictured above, is 
the last word in sensitivity and selectivity. 
The superiority of this type over all other 
classes of receiving equipment has been thor- 
oughly proved by the long list of distance 
records which it holds. Included in these rec- 
ords are the reception of the first trans- 
continental amateur message, the reception 
of the first trans-Atlantic message, and the 
unbroken communication which it has main- 
tained with the McMillan Expedition frozen 
in above the Arctic Circle. 

‘The operation of the new PARAGON 

‘An illustrated Catalog of Paragon 


Radio Products is yours for the 
asking. 


receiver is so materially simplified that even in 
the hands of a novice it equals in every way 
the performance of the older type in the 
hands of an expert. 

‘You need only switch on the tubes, set the 
calibrated dial and turn two other dials that 
automatically give you their proper position 
for the reception of any given broadcasting 
station. 

In appearance it is an addition to any home. 
All cabinet work is of mahogany with a brown 
mahogany finish. All metal parts showing, 
inside as well as outside of the cabinet, are 
nickel plated. 98% of the wiring is invisible. 
‘The whole outfit is compact, neat, solidly 
built, and finely finished. It is the ideal Radio 
receiver and the ideal holiday gift. 


ADAMS-MORGAN CO., 18 Alvin Avenue, Upper Montclair, N. J. 


PARAGON 


Reg. U.S. Pat. Of. 


RADIO PRODUCTS 


a7 
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Another Addition 
to our | 

RatchetScrewDriverLine 
No. 59 


"You hear people say,"I can't seem 


tofindaratchetscrewdriverstrong 
enough for the kind of work I do. 


Tilting Table for Milling Tapers 


By Henry S. Laraby of range of the elevating 


AS TEE millingmachine 
has no arrangement 
by which the table can be thrown out 
of the horizontal, itis often useful to have 
1 special tilting’ table for tapered work, 
such as taps, reamers, and the like. 

‘The table should be as wide as the 
index centers with which it is to be used. 
By bolting irons to the table, all kinds of 
tapered work can be done. The angle 
of tilt is determined accurately by means 


screw, one side of the | 
table can be blocked up. 

‘The edge of the table has been left | 
clear of the rib usually found on tilting 
tables; this makes it easier to clamp work 
to it, Another improvement is the 
finishing of the under edges parallel to 
the top. 

‘While the table shown here is made 
with castings, smaller tables are made 


Maybe you've said it yourself. If so, 
don't waste time. Stop in at the near- 
est hardware store and ask the man 
behind the counter to show you this 
new MillersFallsRatchetSerewDriver 
No. 59, 

It is made especially for electricians, 
gunsmiths, mechanics and others 
whose work demands a screw driver 
more rugged than the regular type. 
Same design as our popular No. 63 line 
ofratchet screw drivers. Your kicisn’t 
‘complete without this tool. The more 
you use it, the better you'll like it. 


of a sine bar. If the taper wanted is out of machine steel. 


pEeesexey 
1,3 


Specifications : 
Ratchet Pawls—Tool 
Sea 
Ratchet frame—coldroll- 
‘ed steel = 
Hippel Shapes 

lake. Shoped to 
Rand. 


lower ends 
Diameterofratchet-t4in. 
Length of blade—154 in. 


A Gift for Yourself 


WHY not give yourself a year's subscription to POPULAR 
SCIENCE MONTHLY? 

‘You know that in POPULAR SCIENCE MONTHLY you will get 
the most fascinating reading published, and will get it promptly 
every month delivered to your home. oabsa 

Cabinet If you also give a year’s subscription to some friend, we 
Length: ‘overt 6% in i} will make a very attractive special Christmas offer. 
| You can have POPULAR SCIENCE MONTHLY delivered to a 
friend for one year at a cost of $2.50—or evtn less if you order 
two subscriptions as follows: 


Ratchet springs—sprin 
et springs—epring 


‘ned and tempered. 
Exposed metal parts pol- 
ithed and nickel plated. 
Diameter of bade~¥4ain. 


One Subscription . . . . « « $2.50 

ethene 

citherte Tighe ‘Two subscriptions only $4.00 
ing shifter ving. Seetterteee pee reem etches, 
pyyses POC EOC OS _ || 
a ecl tere A gh card mnoencng your UR wal beset to each fend to whorn ous give 
se PonvLAN SCIENCE MONTHLY. Send yur order eaiy=ine the order Man 
— below or, if you prefer, an ordinary sheet of paper. Welte tha sdideens plainly. 

MILLERSFALLSCOMPANY || *orviam science wont 


Millers Falls, Mass. 


See eect ccaecermre orci || 
ana ret career Tests Hack 1 ene 
MILLERS FALLS “en. 
TOOLS cae 
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No Money Down): 


‘penny now. Just mail the coupon and Hi 


Wil pckd yeu ta opi 

Cooking Set, and 

Kitchen Set, When the i) 
cay tate on the Aduainam Bet 


~\ Complete <¢ 32 Po. Aluminum Set 
and FREE Kitchen Set EREE 10-PIECE 


‘This is Hartman's famous special, selected set of 
© Aluminum Warea complete ei | an HITCHEN SET 
chy os hen any Seen fiwaye, rig 


never So durable 
for Rie" utenals-cverytni 


really Topper jlendid set until; 

etait ecem atl te 
eed Urvilreaietr cnet 
ih, Andeibosiareny sera 
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HE Peck, Stow & 

Wilcox Co, has been 
making good tools for more 
than 100 years, These tools 
formerly branded P.S.& W. 
Co., now branded PEXTO, 
are of the highest quality 
and are FULLY GUAR- 
ANTEED as to workman: 
ship and materials. 


The line consists of Bit Braces, 
Auger Bits, Squares, Chisels, Ham- 
mers, Hatchets, Pliers, Monkey and 
Pipe Wrenches, Angie Wrenches, 
Screw Drivers, Snips, Compasses, 
Pruning Shears, Dividers, Calipers, 
Pincers, Soldering Coppers, Nail 
Sets, and many other small tools. 


Booklets covering our important 
lines are availabe for free 
distribution. F 
PEXTO TOOLS are carried by 
practically all progressive dealers. 


‘worn watts Toots 


The Peck, Stow & Wilcox 
Company 
Southington, Conn, U.S.A. 


Micrometer Stop for Lathe | | 20S UES oo 


VERY often it is desirable to control 
the travel of the lathe carriage 
within closer ranges than can be ac- 
complished with a non-adjustable stop 
fastened to the frame, By constructing 
such a stop body as shown so that it will 
hhold a commercial micrometer head, and 
bringing the carriage to a stop against 
this, it will be found that the limits can 
be fixed much more accurately. 
‘The micrometer head should ft snugly 
in the hole provided for it, but the tension 
stop screw should be adjusted so that it 


favme canons |! 


will not bind the thimble and prevent it 
from revolving freely. 

The distance between the block and 
stop body, as well as the notch in the 
block, should be designed to fit the lathe 
ways. When the draw screw is turned 
to the ri tock is drawn down the 
12-degroe incune and elamps the stop in 
place. ‘The micrometer screw can then 
bbe turned so that the proper travel limit 
will be established when the stop screw 
fon the carriage bears against the head 
Care must be taken net to. bring the | 
lathe carsiage against the micrometer with | 
too much force. 


Flexible Gas Heating Torch 


FFOR bench use the gas burning torch 
illustrated has several advantages. 
Because of the direct connection through | 
a flexible metal tube with the gas line, 
the torch ean be lit more quickly than a 
regular blowtorch. The flame is adjusted 
through the spreader and the intensity 
is controlled jointly through the gas 


For bench ute thin exe torch gives am easly 
seguinted dame! the seoment i it 


petcock and the air inlet valve of the 
torch itself. The body is a brass tube 
fitted to a wooden handle with small 
thimbles. The air inlet is a sleeve fitting 
the center tube snugly, holes being drilled 
through both. ‘The ‘flame spreader is 
made of one piece of steel, as shown. 
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ere esa le 


‘ott toe ‘Sk die 


Boice-Built Bench Machine 


An Excellent Gift for Man or Boy 
ey eter toon e 
sehsrecens 


W.B. & J.E-Bolee, Depts P.S.12, Toledo, Ohio 
— == 


REE. 


RADIO'SE 


“DETROIT” 


BELT LACING 


Detroit Belt Lacer Co. 
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The “A” Battery’s Power in Your 
Radio Receiving Set 


‘THIS 18 NUMBER TWO OF A SERIES 


sole purpose of the “A” Battery in 
your Radio Receiving Set is to furnish 
current to heat the filaments of the tubes. 


And this can be done satisfactorily only by 
an “A” Battery that supplies an adequate 
steady current. 

Anticipating the popularity of the dry cell 
tube in Radio, and realizing that it required a 
Dry Cell capable of standing up under service 
conditions differing from what dry cells are 
called upon to meet in other fields, the National 
Carbon Company developed the Eveready 
Radio Dry Cell specifically for this new use. 


A dry cell gives its maximum service only 
when designed especially for the work it is 
intended to perform. There are for dry cells 
several uses which are so alike that one type 
of cell serves for all. This is the field covered 
by the ignition or general purpose dry cell. 


The conditions encountered in Radio are 
different from the conditions grouped together 
under the term “general purpose.” And 
while the general purpose dry cell performs 
well as an ““A’” Battery, it was found possible 
to produce a Dry Cell “A” Battery capable of 
delivering more service on Radio loads. 


‘Thirty years of dry cell experience and an 
immens¢ research organization resulted in the 
superior Eveready Radio Dry Cell. One of the 
outstanding features of this special cell is that 
while it will last much longer when used as an 
“A” Battery, it is no larger than the standard 
dry cell. 


‘The increased service life of the Eveready 
Dry Cell “A” Battery greatly offsets the slight 
increase in cost; so this battery is not only 
the best, but it is the most economical you can 
buy. “The Story of Eveready Dry Ceil Radio 
‘A’ Batteries,” which tells how to use Dry 
Cells to the greatest advantage with the vari- 
ous dry cell tubes now available, will be sent 
to you free on request. 


se 2 @ 


‘The “A” Battery gives power to your Radio Re- 
ceiving Set. Eveready Batteries—especially made 
for Radio—serve better, last longer, give better results. 


Note: This is number 2 of a series of informa- 
tive advertisements which will appear in this 
magazine. They are designed to help users get 
the most out of their Batteries and their Radio 
Sets. If you have any battery problem, write to 
. Furness, Manager Radio Division, National 
rbon Company, Inc., 116 Thompson Ave., Long 
Island City, N. ¥. 


POWER 


for Your Radio 
wr Set 
EVEREADY Eveready Dry Cell 
HAD L GE] Riletk” Besey 
(No. 7111) 


Directions and wiring 
diagrams on the jacket 
tell just how to use this 
battery with the differ- 
ent dry cell tubes. 


‘This special Radio Cell is 
‘also available in two and 
four cell multiple batteries 
for receiving sets employ- 
ing from two to four WD- 
11 or WD-12 tubes, 


Other Radio Batteries 

Beready Storage “A Batteries—best suited for fila- 
ment heating of all Radio Tubes not expecially designed 
for dry cells. The quality storage battery with the 
Jong life plates, $15 to $20, 

Eveready “B" Batteries—the life of your Radio. 
Eveready “Three” Battery—3 cells, 3 purpotes. 

Mennfactured and guaranteed by 


NATIONAL CARBON COMPANY, Inc. 


EVEREADY 


Radio Batteries 


—they last longer 
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‘The Si vupreme Insulation 


RADION 


Panels 
are easiest 
todrill, saw 
or en: ve 
with sam 

tools at 

home 


18 Stock Size 
Panels 


Furnished in 18 stock sizes. 


6x7 7x21 
6 x 1014 7x24 
6x14 7x48 
6x21 9x14 
7x9 10x 12 
7x10 12x 14 
7x12 12x21 
7x14 14x18 
7x18 20x 24 


Radion, being an insu- 
lation material especially 
made for wireless use, has 
the lowest phase angle 
difference, lowest dielec- 
tric constant, highest re- 
sistivity and supreme 
moisture, gas and acid 
repelling properties. 


Send 1Befer sample of RADION 
Bina! Sed Taree fe nich pour woes 


American Hard Rubber Co. 


1] Mercer St., New York 


Extension Arm Aids Draftsman 


in Drawing Large Work 


LL draftamen who have used small 

drawingboards know how difficult 
it is to seribe radii, the centers of which 
are beyond the edges of the board. In 
such cases a detachable extension arm is 
a great ald. 

‘The device illustrated consists of a 
clamping fixture and a soft wooden arm. 
‘Two pieces of steel with a spacer between 
are riveted together and a thumbscrew 


is used to clamp the fixture to the 
drawingboard wherever needed. The 
arm itself is pivoted between the steel 


pieces by, means of a screw and spring 


‘The tension should be adjusted 
will remain quite firmly 
CM. Wilcox. 


Direct-Setting Scriber Extends 
Range of Machinist's Square 


Y MEANS of the simple attachment 
shown, an ordinary square is con- 
verted into a direct-setting scriber that 
will be found useful when scratching a 
center line on work that is strapped on a 
planer table and in many other places 
where the work is not easily accessible 
‘The drawing explains itself, but it 
should be noted that the beveled, cutaway 
setting edge is in the same plane as the 
seriber retaining hole. Thus, when the set 
ting edge is brought to its predetermined 
position and clamped by the thumb- 
‘serews, the scriber point will be the same 


Reading om sale shows neal bight 
scr pie cove table 


distance from the bottom of the square as 
the reading on the scale indicates. 

By substituting a rod milled as shown 
in the detail in place of a scriber point, the 
device ean be used as a direct-reading sur- 
face gage, wherever circumstances permit. 
In difficult locations, when the special rod 
cannot be used, the difficulties may be 
overcome through the agency of a com- 
mon curved point, the contrivance then 
being used as surface gage. 


for THIS MONTH 


Hedechos Transformer 
Keats Coast 
Histery Poot Clips (each)! 
199 Tabe Adaote 
Lent 


cay toe 


Yes Onder wll ley Ran Mail 
Nxceret Sat dadt manny kak 


FANS siitdtks FREE 


“The Biggest Little Lathe Built” 


Here i a sturdy, small engine 
rene gor conersctin 
Tite te 


THE MONARCH MACHINE TOOL CO, 
“ot Oak Street Sidney, Ohta 


| How To Make 
| Things Electrical 
| Have the fun of doing it your. 
self and save half the cost 
‘This book gives directions for | 
making hundreds of electrical 
Appliances and devices for the 
home, the shop and the garage 
‘The timple ditections and many 
drawings make the work easy. 


| 429 pp. Price, $1.50 postpaid 


POPULAR SCIENCE MONTHLY 
7225 West 38th Street, New York City 
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and we will send you free this 52 page 
catalogue of radio sets and parts. It also 
contains explanation of radio terms, 
map and list of broadcasting stations 
and much radio information, including 
an explanation of successful hook-ups 
and circuits, 

You will be amazed at the low prices 
‘Ward's quote. A complete tube set 5 
having a range of 500 miles and more, 
including tubes, head set, batteries, and 
antenna equipment, as low as $23.50. 

This catalogue contains everything for the expert and amateur. Complete 
sets and every improved part for building sets, all the most up-to-date de- 
vices—at the lowest possible prices. 


Headquarters for Radio 


Montgomery Ward & Co. is headquarters for Radio, selling everything direct 
by mail without the usual ‘‘Radio-profits.” Why pay higher prices?. Ward 
quality is the best and the prices will often save you one-third. Everything 
sold under our Fifty Year Old Guarantee,—Your Money Back if You Are 
Not Satisfied. Write today for your copy of this complete 52-page Radio Book. 
Write to our house nearest you. Address Dept. 5-R 
Chicago KansasCity St.Paul Portland,Ore. Ft. Worth 


Montgomery Ward ?@. 


The Oldest Mail Order House is Today the Most Progressive 


” 
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Inspect it— 
point by point 


Brown & Sharpe Micrometers sre mavle 
In the largest tactory of its Kin I the wr 
ftom the 
"The high 
me al machine 
rerntrenentg fa our urge pies. 
he hal 
1 irown & Sharpe 


mp Ring 


wear alter many ye 
‘lyse ip scarcely. perceptible 

Finlah of the mierometer ie dist: 

it In Keeping with the superiorley of 


i 


BROWN & SHARPE 


MICROMETER CALIPER No. 8 


“The Segetrd eye oe geod 
sn. 

Treen tne is cans 
Se seas 


Write for them todey. 


BROWN & SHARPE MFG. CO. 


Providence, R.I., U.S. 


WORKRITE 


NEUTROFORMER 


WORKRITE 
NEUTRODYNE 
ZMOURITE as 


ch 


The France Mfg. Co. 
| 10417 Berea Road Cleveland, Ohio 
Fmt Marcon of Patented Bary Chezee 
—_—nEO™ 


Extractor Pulls Stubborn Roller | 
Bearing Sleeves and Bushings 


BUSHINGS and bearing sleeves ean 
easily be removed from their hous- 
ings by means of the extractor shown. A 
hollow threaded sleeve is cut longi- 
tudinally for three quarters of its length 
with two slots at right angles to each 
other. The sleeve is then fitted with a 


sors uate ovee ero. 


er Nbosina 


When, the ratty turned, the 
et the bashing 


bolt, one end of which is upset to form a 
‘Alter the sleeve is slipped into the 
bushing, the expanding serew is drawn 
tight by turning up the nut, which bears 
against a plate over the end of the 
housing. As the pressure is increased, 
the threads of the sleeve firmly grip the 
bushing, which is pulled from its seat 


Fluted versus Star Drill 


“THE star aril is generally used by 
electricians, plumbers, steamfitters, 
and other mechanies to drill holes in eon 

‘and stone, When it) be- 
sharpened by a 
blacksmith who has the necessary dies 
and dollies, When used by hand, it also 


Frou 10 
Pure om 


has the objection, to my mind, of requir- 
ing more force than necessary, because 
the center cutting edges tend to retard 
the cutting. 

‘A tool easily made inthe ordinary 
blacksmith shop, that will drill rapidly 
and, I believe, ‘with less effort, is the 
fluted drill illustrated in detail. The flute, 
which allows the dust to clear itself 
during drilling, ean be made without dif- 
ficalty by using ordinary splitting tools. 
‘The point of the bit is shaped the regular 
shisel pattern. —J. C. Lamon, “Aleos, 
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MAGNAVOX 
Products 


VERY condition in the 

art of radio reproduc 
tion is most successfully met 
by Magna ratus. 


Reproducers 


R2 with 18 inch horn 
$60.00 


3 with 14 inch horn 
$35.00 


M1 with 14 inch horn; for 
dry battery sets . $35.00 


Combination Sets 
AL-R consists of N 


ALR same with 2-stage 
Amplifier . $85.00 


Power Amplifiers 
AL-Oneestage 
AC2L-CTwo-st 
AC3-CTheee 

Radio users will be sent 
f 


vox Ra’ 
dio Catalogue on request. 


Magnavox brings you the 
Voice of All Christmastide 
Te Art of Radio Reproduction i is Beniored by every Magnavox owner. 
es} 


pite the ieslnictessing qua lity and variety of Broadcast Programs, 
many a receiving set gathers dust unlamented because of insufficient 
sensitivity or an unsatisfactory “loudspeaker.” 
Every Magnavox owner isa master of the art Magnavox Products can be had of good dealers 
of radio teproduction—the results obtained everywhere. 

the use of Magnavox Reproducers. and 


by 
Power Amplifiers cannot be eae with ap- THE MAGNAVOX COMPANY 
paratus constructed in the ordinary way. 


The special attention of dry battery receiving 370 Seventh Avenue 
set owners is called to the new Magnavox Re ric Lit —Canadian Distributors 
producer Ml, illustrated above. ‘Toronto, Montreal, Winnipeg 


MAGNAVOX PRODUCTS 


There is a Magnavox for every receiving set 
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100 Styles—One 
for Every Need 


PAIR of “Red 
Devil" Pliers 
multiplies by 

many times the um. 

‘ber of useful things 

a ean do about the 
muse, shop, factory, 
Hanging pie 

wing nuts and 

bolts, “mending vac- 

‘uum ‘cleaners oF sew. 

ing machines, amateur 

plimbing, ee. 


sat 


Red Devi” pliers are on 
sient alt eaiery ak 


SMITH & HEMENWAY CO.,Inc. 


Manutuctarers of “Red Devil” Tools 
264 Broadway, New York, N.Y. 


“Red Deo” Glogs Cutters 

“ape sanderd: tests of 

RSE Eee tit neha whe” 
Madi to 


How to Make an Improved 
Die Clamp | 
“THis die clamp, which will hold 12 by 
12 in. pieces, is an improvement on 
the old “crab” clamp still widely in use. 
With the crab clamp, the legs diverge 
whenever large pieces are inserted, and 
the leverage becomes correspondingly 
weak. With the clamp shown, the legs 
remain parallel, the base of the die rests 
firmly upon the legs, and a powerful 
direct pressure can be brought to bear 


Cre Egat 
Por large wg thi henry olay fo supe 
"stor No the erdinary Merabclemmp" 


upon the upper surface at any point 
across it. 

‘The legs are loosely suspended from the 
cross piece so that the clamp can be 
adjusted for dies of any width up to the 

If made half the size shown, the elamp 
would be a valuable addition to any 
machinist's toolkit for general work. 


Expert Mechanics Tell How 
They Save Labor 


“PVE re crcl top ene 
fro your magne,” i x sate 
‘other in “many” letters from our 
readers. “That. because the. beat 


mechanics in the country write for 


Porutar Scrence Morrity. If you 


read 


Loud Speaker 
Radio Satisfaction 


MORRISON LABORATORIES, Inc, 


34) Jefferson Aves, East Detroit, Mich, 


The Wireless 


Experimenter’s Manual 
E. E. Bucher 


HIS. book thoroughly cov- 

ers the entire field of ama: 
teur radio work, including the 
nd design of am 
transmitters a 
the 


con 
masts, and receiving sets for 
long and. short wave recep: 
fons. 330. pp. illus: 
trated. “Price §2.2 
ea 


Practical Amateur 
Wireless Stations 


This book contains best sug- 
gestions of thirty-three experi- 
menters on building, installing 
and. operating experimental 
tions for radio communica- 
tion, 


Profusely illastrated. 


price 75¢ 


137 pp. 


POPULAR SCIENCE MONTHLY 
225 Weg 38th St. New York City, N.Y. 
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BUILDS ALoTs OF TOYS 


Gilbert Erector is 


Square Girders 


bert 
Erector No. 4 


ridges and machinery 
model 


JOYS make wonderful models of bridges, 
cranes, derricks, wind-mills, skyscrapers, 
railroad signals, Ferris Wheels and machinery. 
Erector is not only the best fun in the world 
but it is splendid training. 


This famous Construction Toy will 
delight any boy this Christmas 


Enecror is the only actual structural steel toy. Ewery 
part is scientifically proportioned and correct in design. 
‘The boy who owns Erector or any other Gilbert Toy 
is made a member of Gilbert Engineering Institute 
for Boys, without cost. He can win valuable prizes, 
degrees and diplomas in this great Fraternity of 
‘American Boys. 


THE A. C. GILBERT COMPANY. 
222 Blatchley Avenue, New Haven Conn, 


THE Ac. GILBERT Co. 
iechtey Avenue, Ne 
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exactly the gift t0 

mechanic happy. 
For quick serew-drving, 

man needs the Yaxers™ 

Spiral Ratchet Screwdriver 
fo. 30. ibuteated) 


‘To bore holes he 
“Yawxee™ Autom 


Drill No. 41, 
For 


motorist, 
chet Mreast Dell No, 1585. 
Makes easy work of jobe that 
other drilling tools won't do. 


Does he build radio sets? 
“Yammer” Ratchet Hand 
Daill No. 1830 is just the tool 
he needs, 


Anybody who orks at 2 
bench will value a Vawee” 
Vise No. 1992. Sirivel bare. 


‘Then there's the", 
Tool Set No. 100— 
set of  screw-driving tools, 
‘with attachments for dll 
ing, ete. Solid oak ease. 


the “Yaxxes” Tools in, Christmas 
fat your hardware dealer's He will 
halp you ia your selection. 

“*Vaubad Took Book set fre ow reer 
NORTH BROS. MPG. Co., Philadelphia, U.S.A. 


“YANKEE” 
TOOLS 


Make Betlov Mechanica’ 


Making a Height Gage Base for 
a Vernier Caliper 

A SUBSTITUTE for « Vernier height 
age, which is one of the more ex- 
pensive small tools in the ahop, can be 
‘made from a Vernier caliper. All that is 
ecessary is a 

firm base and 
scratch blade, 

"The base. is 
tool steel, hand- 
ned and grourd. 
Tts length 
should be pro- 
___ portioned tothe 
size of the caliper jaws 
to insure stability. ‘The 
base is fixed to the sta- 
tionary jaw ofthe caliper 
with a tapering clamp, 
4s shown. ‘The screw 
that draws down the 
clamp must be located 
exactly in the center of 
‘the base. 

‘The scratch is clamped 
to the movable Jaw with 
the point projecting well 
beyond the end of the 
base. 


Flat Face Vise Fixture Is Useful 
in Filing Thin Work , 


IN FILING thin parts of brass or steel 
the vise fixture illustrated, which is 
used by a Washington, D. C.,'mechanic, 
in a distinct aid. It is simply’ a flat steel 
plate, with a vertical extension to be 
ripped in the vise jaws. Several deep- 


throated C clamps are used for fastening 
the work to the face of the rest. The 
work is turned about as required to finish 
any part of the face either by shifting 
the clamps or turning the vise about, if 
the base is of the swivel type. A 
good size for the flat plate for average 
tuse is 6 by 10 in. 


| Pieces - per - Hour 
Tell You Straight 


Are you getting ahead with 
the practical development of 
your machine? 

Are you getting larger pro- 
duction with each change in” 
design or working adjust 
ment? 

Is the operator of the machine 
setting his methods down fine? 
Your answer lies in the number 
‘of pieces per hour—recorded 
ways reliably by a 


COUNTER 


‘The Set-Back Rotary Ratchet 
Counter below is for machines such a 
‘restes and metalstamping machines, 
‘here relpacting woveent 


(No, 6) counts recproca 
Pi erg | 
‘the output 


Everything you could atk in a 
counting device is shown in 
the B0-paze Veeder booklet. 
Atk for this fine free book. 


The VeederMfg.Co., 
44 Sargeant St., Hartford, Conn, 


How three 


[REE boys sat disconsolately on 
T the edge of the pond back of the 
old mill on the Jenkins’ place. All 
week they had been building » rail- 
road in the sand along the banks. 
‘They had leveled, and dug, and buile 
up until they had the bed laid for a 
whole transportation system. There 
were grade crossings, and bridges and 
freight yards and even a tunnel. While 
along the edge of the pond Wally 
had built docks and ferry boat slips. 
But as Bob said, “What good is a 
railroad without any cars?” 

“Why all the gloom, men?” said a 
pleasant voice behind’ them. The 
three boys looked up to see Mr. Jen- 
kins, Bill's father. 

Bill explained the lack of “rolling 
stock” for their railroad. 

‘Well! said Mr. Jenkins, “Why 
don't you fellows chip in and get 
track and trains?) In New Yorky I've 
seen some beauties that operated by 
electricity. They were exact duplicates 
of the big ones that runjon the Central.”* 

“Chip in?” asked Wally, showing 
‘empty pockets, “Chip in what?” 

My golly!” sald Mr. Jenkins. 
“Anybody'd think you fellows were 
cripples. When I was a boy, if I wanted 
anything bad enough, I just went out 
and earned the money and got it. I 
Know Bob. there could make some 
money if he'd saw that big pile of 
‘wood I saw yesterday out in the back 
‘Of his Dad's place. Wally can. pick 
the apples down in the orchard and 
'l find something for Bitl to do. Get 
busy and see what you can earn. And 
then I'll tell you what I'll do! Til give 
you a dollar for every dollar you earn. 
How's that, fair enough?" 

‘Oh boy!" Bob cried. 

“Let's see that orchard,” said Wally. 

Let's go!" shouted Bill, getting up 
ina hurry. 


First meeting of the R. W. & W. 


A. MONTH later, the first meeting 
of the R. W. & W..Railroad (R— 
Robert, W—William, ‘W—Walter) was 
held, Mr, Jenkins collected the money 
the boys had earned for the railroad. 

‘Wally bad seven dollars, Bill eight 
and Bob ten. 

“That makes twenty-five dollars,” 
announced Mr. Jenkins, “And now, 
as said T would, P'll match your 
capital with the same amount." He 
took two new ten dollar bills and a 
five from his pocket and put them with 
the boys’ money. “Total capital 
of the Railroad—fifty dollars.’ 

“And now, gentlemen, if you three 
will meet 'me tomorrow morning 
early, we'll all go into New York on 
the eight o'clock and purchase ‘rolling 
stock" for the railroad.” 


They buy “rolling stock” 


WHAT A day those four had in the 
city! 
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boys built a railroad 


Mr. Jenkins took the three boys 
down to the Ives Display Room in 
the Fifth Avenue Building at Madison 
Square. 

‘On great tables, which ran al! around 
the big display room, were complete 
railroad systems. Powerful electric 
engines, perfect models of their big 
brothers on the Central, thundered 
along with mail coaches and Pullmans. 
A freight engine rumbled by, pulling « 
Tong line of flat cars, tank’ cars, and 
cattle cars, and in the rear a caboose. 
"The boys "looked on wide-eyed and 
noticed that each car was a perfect 
model of the real thing, even down to 
the monograms on the cars, which 
showed the cross of the Santa Fe, the 
seal of the N. Y. C. & H. R., the red and 
white circle of the Canadian Pacific. 

‘There were semaphore signals, which 
showed red and green lights. "Cross~ 
ing signals that rang a warning bell 
‘as the Flyer approached. Trestle bridges, 
tunnels, freight and passenger stations, 
telegraph poles and street lights. In 
fact everything that you have ever seen 
in a big railroad. 

‘There was a shrick from Wally. 

“Oh boy! Look at these.” He had 
found a big table on which were ocean 
liners, freight steamers, submarines, 
tug boats and racing yachts. “Geel 
Couldn't we have some ships, too?" 

“How about it, boys," suggested Mr. 
Jenkins, “couldn't we make Wally 
‘Captain of the Port and let him handle 
the ocean transportation?” 

Everyone agreed to this and Wally, 
with the professional eye of a sea cap- 
tain, picked out a liner, a tug boat for 
hauling freight, and a diving submarine 
for harbor defense. 


The grand opening 


‘A WERK later, down behind the old 
‘mill, there was a scene of tense excite- 


On November 30th, at 8:30 P. M., Mr. H. C. Ives will give radio talk. 
“The Fun of Playing with Trains,” Station W. B.A. F., wavelength, #92meters. 


ment. Lined up on the bank were Mi 
and Mrs. Jenkins, Motly—Bili's litele 
sister. Ambrose—the colored man who 
cut their lawns, and Rags, the dog. 
Bob knelt on the ground’ beside a 
switch. Wally fussed with the moor- 
ing ropes of a liner which rode proudly 
beside her pier. Bill fastened an Amer- 
ican flag to the halyards on a pole. 
All along the bank, ran the new rail- 
‘tracks, gleaming in the sun, 
showed "Clear 


answered Wally and Bitt, 
Rags barked. Mr. Jenkins waved his 
hat and Mrs. Jenkin |. Am= 
brose clapped. Molly shrieked, 
‘Then Bob turned the switch and out 
of the door of the old mill rolled the 
Flyer, headlight gleaming, parlor cars 
lighted. Along the bank it flew, round 
curves, through tunnels, over bridges. 


lumber and gravel 
Down to the water front it went and 
there stopped alongside a pier. 

“How about the R. W. & W2" shouted 
Bob. 

“Yeat™ hollered Bill and Wally and 
Mr. Jenkins and Ambrose. 

‘Suddenly little Molly began to cry 
as though her heart would break. 

‘Why, dear, what's the matter?” 

asked Mrs. Jenkins. 

“1 wish T was a boy," sobbed Molly. 

And after all you coudn’t blame her 
much—could you? 


a tee ori 2g 
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Wrenches ™.Tools 


ON'T senda boy to doa man's 
bek-—or an tafe 
to tackle a nut or bolt that’s 
hhard tohhanudle. Make sure that th 
wrench oF tool you 


difficult job is a Mi 
Each M 


ber, Wrench 
and built for a particular jolr 
the M ; have that 
wrench iba little better 
than any other, "Hence the use of 
hhrome manganese steel through 
the entire line--the one pitee 
Construction of the majority of 
ig Wrencher—the exclusive 


andl 


Ask 
No. 
with 


Socket Set 


FRANK MOSSBERG CO. 
Lamb Street, Attleboro, Mass. 
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The Home Workshop, Continued 


How to Rebuild a 


By Ray F. Kuns 
Principal, Automobile Trade Schoo! 
Cincinnati, Ohio 


|HE frame of the old car again is 
suspended from the springs. The 
wheels are again on the axles 
‘The transmission system is installed again 
on its bearings, and the engine, separated 
{nto its component parts, is lying on the 
bench. 

Before reassembling the motor, look 
carefully at each part. Allow no worn 
bearings, bent valve stems or other de- 
fective elements to escape your attention. 

First of all, get a new set of gaskets to 
replace the old ones. Look at the oil 
lines and the oll pump to see that there 
are no obstructions. ‘Then replace the 
valves, taking care that they are put into 
the block in the same order in which they 
were removed previous to grinding. ‘The 
intake valves must fit the guide well in 
order that there will not be any leaking of 
air into the cylinders. ‘The valve guides 
should be inspected and repaired, if they 
are found too loose. 

Now for the pistons. If you have had 
to rebore any of the cylinders, make care- 
ful measurements of the new diameter. 
Piston rings about .005 in. oversize should. 
be selected and at least the two top rings 
should be replaced, for heat and wear un- 
doubtedly have reduced the tension of 


Tong ences at se 


the old rings. Be sure that all parts are 
covered with a film of oil before being 
replaced. 

Broken or worn valve lifters should be 
replaced with new ones, as they might 
become a source of much trouble. If the 
valve has worn a hole in the top of the 
adjusting screw, reface the screw on a 
grinder so that measurements with an 
adjusting gage can be made. 

‘An important point to remember 
that the timing gears must be replaced in 
a definite position. If you have followed 
the directions previously given, you will 
have the gear marked. The’ flywheel 
markings will assist in checking the 
setting of the timing gears. 

‘You will now have the engine complete 
and set in the frame. The next step will 
be the addition of the accessories. 

Inspect the carbureter float for leaks 
by placing it in boiling water. A hole 
‘will be easily discernible. If there is some 


| liquid within, punch two holes in the 


Broken-Down Car 


dy for the Road 


Thia is the last of three articles telling 
how Me. Kune rebuilt the 1918 roadater 
own above. It cost $75 and the 
materials for repairing it, including 
mint, top, and tires, totaled $133, 


float, drain off the gasoline, and solder the 
holes shut. A cork float, if very old, may 
hhave become soggy. Test its floating 
qualities before putting it back in the 
carbureter. 

‘The vacuum tank float must be ex- 
amined in the same way. Scale will 
‘sometimes form at the bottom of the tank 
‘and dirt may lie loosely near the outlet. 
After cleaning the parts and seeing that 
the valves work easily, assemble the tank, 
being sure that the gasket is good and 
the tank airtight. 

it and clean thoroughly all 

id the main supply tank, 

re through all small nozzles 

land passages to remove any obstructions 
that might be there. 

‘The gasoline system should then be 
lean from tank to cylinder. Put it to- 
gether and start on the ignition ayatem, 
Dismantle the generator and inspect the 
wiring and other visible parts, See that 
the brushes are in good condition and 


replace any that are not good. In 
making replacements, be sure that you 
sand them in to fit the surface. See that 
the insulation is not worn out at any 
point. A bit of tape added here and 
there will help. 

Tt may be necessary to remove the 
‘commutator, turn it on a lathe, and cut 
the mica between the segments down 
1/82 in. below the surface to prevent the 
brushes from riding on them. ‘This ean 
be done with a hacksaw blade. ‘Then 

(Turn to page 102) 


Lionel 
“Multivolt”” 
Transformers 


tive unlimited power at 
very little cost. They 
fare best for operating 
Lionel Trains. Safe— 
‘ffcient — economical. 


Insist on Lionel 
Accept No Substitute 


Joying the thrills of the world’s most 
fascinating and educational toy. 

Lionel Trains and Miniature Rail- 
road Equipment are exact reproduc- 
tions of those used on America’s leading 
railroad systems. 

Lionel Locomotives are powerful 
enough to haul a train of twenty or 
more cars around curves, through tun- 
nels, over bridges and across switches. 

The realistic Lionel equipment in- 
cludes Crossing Gates that automati- 
cally lower as the train approaches and 
raise as it passes by. Electric Block 
Signals flash “Danger” and “Clear 
‘Track Ahead,” while Electric Warning 
Signals ring at the crossings. 

All Lionel Locomotives, Cars and 
Accessories are of steel construction 


101 


and practically indestructible, 

For 23 years Lionel Electric Trains 
have been electrically and mechanically 
perfect and fully guaranteed. They are 
attractively finished in rich enamels 
and baked like automobile bodies. 

‘You can buy a Lionel Electric Train 
Outfit for as low as $5.75. Or your boy 
can start his Lionel Railroad System 
with a larger locomotive and track and 
add to it. A Lionel Outfit is good for 
years and years of fun and happiness 
0 there is real economy in buying it. 

‘Lionel Trains can be operated from any light 
socket with a Lionel “Multivolt” Transformer 
“or from dry cells or storage batteries. 

‘You can sce Lionel Trains in operation at the 
best toy, hardware, electrical, sporting goods 
and department stores. 

‘Send for the new 48-page Lionel catalogue— 
‘a handsome book showing 
{the complete line in eslors: 

It's free. y 


THE LIONEL CORPORATION 


48-52 East 2ist Street Dept. 15 


‘Standard of the World”’ 


‘New York City 
Since 1900 \ 


Leite 
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“the best book I've 
ever read on wood 
boring tools” 


"It contains the very information 
I've often wanted, but dida't know 
where to get. Your complete de- 
scription of bits and augers and the 
simple explanation of how and why 
they “bore,” have made plain to me 
the reasons for the birth of the Bor 


Family. 
The above is only one of th 
many unusual comments. receivee 


‘on our new catalog. In fact, it is 
han a catalog—it is a practical 

manual on the selection, use 
id_care of bits and augers. If you 
haven't a copy, write today, giv 
me and address of your hardwa 
dealer, 


To Hardware Dealers: You, 
too, should have a copy of this 
book. IC you haven't received 
it, send us your name today. 


Addrot Dept. 1 
The Irwin Auger Bit Co., 
Wilmington, Ohio 


So hi thd ater 


hh 


How to Rebuild an Old Car 
(Continued from page 100) 


see that all bearings are in good condition 
and put in a good supply of grease and 
oil before reassembling the generator. 

‘Test the generator with a battery to 
see whether it will run as a motor. If 
this works, itis reasonable to assume that 
it will work as a generator. When run- 
ning on the engine, the third brush can be 
set and other regulations made so that 
an amperage of from 10 to 14 is obtained 
on a G-volt system and from 5 to 7 on a 
12-volt system. In the same way inspect 
and repair the starting motor, but do not 
undercut the commutator. 

If the ignition is of the battery type, 
inspect the distributor, coils, and other 
parts, testing each carefully. "New points 


are frequently necessary on the distribu- 
tor, but if they are only pitted, they may 
be honed or ground down to a new and 
true seat, It is well to renew all high and 
low tension wires, as the added expense 
in negligible as compared with the in- 
creased efficiency of the system. 

If a magneto is in use as a source of 
ignition, it should be completely dis- 
mantled and all brushes and moving parts 
carefully checked. The points on the 
breaker mechanism of the magneto are 
platinum and very expensive. ‘They are 
also softer than the tungsten used in 

ttery distributors and are easily filed 
to a new seat. 

‘Test the reansembled unit to see that it 
will generate properly. To do this, run a 
wire about the terminal screws on the 
distributor board and back- to within 
1 in. of the 
frame of the 
magneto. 
Whentwirling 
the rotor by 
hand, a spark 
of sufficient 
intensity to 
jump the gap 
‘should be pro- 
duced. 

Now 
rect all wires 
from genera- 
torormagneto 
tospark plugs 
and call the ignition system finished, for 
the battery is something that cannot well 
be repaired at home. It should be sent 
to a battery shop for recharging before 
being installed in the ear. 
| ‘The water pump, as a rule, does not 
| require much attention, excepting that 
| (Tarn to page 1 


‘The engine timing gears 
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Coal too High? 
‘Burn Free Air’ 


New Discoveries Make it Easy to Keep 
Homes Warm in Coldest Weather 
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Making Toys for Christmas 
(Continued from page 79) 


‘The toy garage is a boy's toy. It ean 
bbe used either as an independent play- 


doll’s house, ifthe children have one. It 
is intended as a companion piece to the 
doll's house described in the Home Work- 
shop year ago, and detailed in Home 


20 in, long, and 18 in. high. ‘The sides 
are 1234 by 1914 in. wallboard, and the 
front and back 18 by 18 in. |The corner 
posts are 114 by 134 by 1234 i 

aro 14 rafters 34 by 34 by 1034 in. and a 
‘crown 1% by 11{ by 23 in. ‘The front 
doors are two pieces of wallboard 3 by 
10 in., and the side door is 314 by 6 in. 
‘Small strips of 3{-in. ntoek form the trim 
for the garage and doors. 


How to Finish the Garage 


‘The garage should be neatly painted 
and the trim picked out in appropriate 
‘harmonizing or contrasting colors. 

‘To furnish the garage with a toy auto, 
use one of the larger and better com- 
mercial toy ears or carve a body from 
‘soft wood and fit it with four wheels and 
a “spare. 

‘The little wheelbarrow is a toy for the 
smaller children, very easy to make when 
the pattern for the sides is laid out. 
Painted up realistically, it makes a pretty 
toy. At the same time it has all the 
advantages of a regular wheelbarrow from 
the standpoint of the small boy, who likes 
nothing better than to cart his possessions 
around from place to place. 

‘The sides are cut with 
keyhole saw (or a fret-, band-, 
if available) from pieces 
by 9034 in. ‘The bottom 
1244 i 
834 in. 
iin. 
and should be of hard wi 
tare 1% in. thick and 
‘Two iron rods about 5/16 in. in diameter 
and 10 in, long, with nuts, hold the head 
together, and one rod 1414 in. long, the 


tail. 

Full working details and complete lists 
‘of materials for all three toys are con- 
tained in POPULAR Sctexce MoxTHLy’s 
Blueprint No. 29. ‘This ean be obtained 
from the Blueprint Service Department, 
PopuLaR SctENcR MONTHLY, 225 West 
89th Street, New York, for 25 cents. A 
complete list of blueprints previously 
issued is printed on another page. 


The size you want— 
the insulation you need 


don’t need to wait while your Celoron panels ure readily worked 
with ordinary toolsat home. ‘They are 
any fo machine, saw, Weil, und tap 
"Aak'a railo dealer ior one of the tole 
lowing sandard sizes: 
Tex Txig 5 Txikx 


to your dealer and ask for & 
Katio Panel. He will give you, 


fal results fm radio receiving. 
‘Ceboron ts recognised by. radio ex 

vert as the best material for inula- sheets and in tubes, and can cut panels 

ton” purposes. Ite high dielectric in special slzes when desired. It your 

ftrength makes it the deal panel mas dealer hasn't’ yet stocked” Celoran, 

terial Panels, ask him to order for you, oF 
ite direct to us, indicating bY ane 


fete a 
Used by leading manufacturers %# ‘he size you want. 
Send for free booklet 


“Tuning In On a New World” ia the 
title of a booklet 


aber to protect the handsotie surface, nit charge, on request. 


To radio dealers: Write for special dealer price lst showing standard axvortments 


Diamond State Fibre Company 
BRIDGEPORT (near Philadelphia) PENNSYLVANIA 


RANCH FACTORIES AND WAREHOUSES, 
woston ‘CHICAGO SAN FRANCISCO 


Ofbces in Principal Ces 
im Canadas Diamond State Fibre Company of Canada, Limited, 245 Carlaw Avenue, Toronts 


CELORON 


STANDARD RADIO PANEL 


60% cfMarket Price 
Hundreds of Diamonds 
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Working Drawings for Useful 
and Novel Christmas Gifts 
BESIDES a large variety of designs for 

‘useful Christmas gifts in this month's 
Home Workshop, you will find some 
‘unusually attractive pieces of furniture, 
toys, and other gifts listed below among 
PortLak ScieNcR MonTHty blueprints, 
Note particularly the Pullman play table 
(No. 28) and the toy train, horse, and 
house (No. 14); the kitchen cabinet work 
table (No. 27) and the kitchen cabinet 
(No. 5); the yateleg table (No. 24), the 
Colonial writing deak (No. 21), the sewing 
table (No. 1), thesmoking eabinet (No.2), 
and the ‘two-stage radio receiving set 
(No. 6). 

faving a good drawing or design to 
work by is half the battle. It will do more 
to inure succeas in your home workshop 
than any other single item. The ten- 
dency of many amateur mechanics is to 
start out to build something with little 
more than x general idea of the design in 
thelr mind or at best a very rough sketch. 
As a result, there is no efficiency of 
‘method in the construction, time is wasted 
in checking up details that should have 
been foreseen at the very beginning, and 
the builder's skill and patience are tried. 
All this can be avoided by having a fully 
otailed plan in the beginning and a list 
of materials 
iF any project other than the most 
elementary, the home worker will find it 
is best to make a careful drawing and list 
of materials, or to make use of blueprints 
‘such as those in the Home Workshop 


Complete List of Blueprints 


NY one of the blueprints listed 
below ean be obtained from 
Porvtan Sctexce Mowtuty for 25 
cents. ‘The Editor will be glad to pro- 
vide, upon request, information rela- 
0 tools, material, or equipment. 


Blgeprint Service Dept. 

Popular Science Monthly 
225 Weat 39th St., New York 
Gesriewex: 

‘Sendme the blueprint.or blueprints, 
have checked below, for which Lin 
loge... eenta in stamps or coin: | | 

AT serine Tabie 

sore 


aes 


Jo 


Dav 
needs young Le 


loka Davey 


tweet 20 and 30 years of axe 
preferred. “The opportunity unusal, 
ering ood pay at the start, pe 
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Make Your Own 


Receiving Set 
Une « bneprin of thistwoatageregenera- 
re roocling eet With two cages cl am 

ion, whith, under favorable condiltas 
tio igh etal sed, wll eve 
Tuc blueprint leary to andertand and 
contains working drawings, instruction, and 
fil of materia 


Price 25 cents 


Radio Map of the 
United ites 
Dictionary of Hroadcasting, Govern- 


ment and Commercial Stations, Call Letters, 
Wave Lengths, ete 


Price 35 cents 


Popular Science Monthly 


225 West 39th Street New York City 
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Using Steam from House 
Boiler to Heat Water 


WEEN a steam-heating plant is used 
to heat water for the house water 
system, the usual practice is to place a 
coil of pipes at one side in the combustion 
chamber. This is objectionable because 
in small firepots one side of the water 
jacket is made less efficient and the coil 
itself is often in 
the way when 
the fire is being 
stoked, The 
heating device 
illustrated — was 
made to avoid 
these difficulties, 
and it gives a 
very quick and 
hot flow of water 
Itismadefrom 
ordinary pipe, 
pipe fittings, and 
copper tub 
‘The ends of the 
large pipe are 
closed and suffi- 
cient tuber are 
placed in it, as 
shown, to give 


the same urea as the area of the outlet 
pipe. ‘The space around these tubes is 
connected with the water jacket of the 
holler by a short pipe, as indicated. 
‘Therefore water at very nearly steam 
temperature constantly surrounds the 
copper tubes.” Cold water enters the 
‘tubes from the bottom and in passing up 
through them becomes hot. 

‘This heater is connected in the usual 
way with the storage tank, except that 
the pipe leading into the tank just above 
the center is an improvement over 
the regular method.—Pavt H. Bren. 


Capping Tool Handles 


WOODEN tool handle can be fitted 

‘easily with a leather cap. Cut off 
the top squarely to form an even bearing 
for the leather and then cut a piece of 
sole leather to suit. Glue this to the top 
of the handle and fasten with half a 
dozen shoemaker's tacks. The end of 
the wood can't come through a handle 
of this sort, and if carefully made, it will 
last for years.—B. Y. 


Charges Radio and Auto Batteries at Home 
Over Night = For a Nickel! 
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Craftsman’s Table Lamp Has 


Art Glass Shade 
By James Ellis 


“HIS table lamp, because of its sim- 
plicity of line, displays to unusual ad~ 
vantage an art glass shade. The pedestal 
and shade frame ean be made of mahog- 
any, gum, or any wood that ean easily be 
‘worked, and they can be put together with 
very few tools. 
If the lumber 


the upper edges 
and has a mor- 
tise to receive 
the column and a hole for the lamp cord. 
‘The column is made of four pieces glued 
together, mainly so that the recess for the 
socket ean be worked out with less trouble, 
but it can be shaped from a 0 
up piece. A regular pull socket is used, 
but the brass outer shell is discarded and 


the fiber cover is glued in the socket recess 
when the column is assembled. A hole 
for the chain is bored through one of the 
ides. ‘The wiring is carried through a 


racoun (AE) 


‘Side and top views of the lamp and 
Settuit'ed che Gases pedestal, ndarme 


central hole to the base before the column 
is glued together. 

At the top of the column four slots are 
sawed, one at each comer, to take the 
arms that support the shade. ‘These arms 
are made tapered and are set into the 
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Craftsman’s Table Lamp 
(Continued from page 110 


Although it seems rather formidable, 
the shade is really not difficult to make. 
If a protractor or bevel is not among the 
tools available, the frame should first be 
laid out full size on paper. The main 
aangies are cut at 60 degrees and the joints 
are made in the fashion of a half lap, the 
‘tongues being 34 in. thick. The cutting 
done on the inside, where the glass goes. 
‘The outer angles can be planed, but the 
Inside will have to be finished with a chisel. 

‘The shade frame is assembled by gluing 
together two panels and letting them dry 
before putting on the connecting pieces. 


ryt | 
¢ ; 


JOINT LEAVES, 


FOR CBaaen vers 


See ee 
If the lengths have been Inid off accu- 
rately, and the angles cut carefully, they 
should go together without any trouble 
‘They should be clamped and left over- | 
night forthe glue to harden. 

Since all ofthe bands are made the same | 
length, it fs necessary to trim off the ends 
of the bands glued frst, no that the re- 
maining bands will goon properly. A file 
{n'a mont useful tool forthe delicate fitting 
napping, a8 the depth of the lap 
nly 14 in. 

‘place on the bench is cleared off for | 
the nal assembly, vo that the corners can 
be tried with © aquare and thoroughly 
checked for trueneat before the joints are 
clamped or tied together. 

"At each corner of the shade small 
piece of wood is ghied to take small 
Wood serew passing up through the end of 
tach arm. 

‘The lamp should be stained and finished | 
an desired before the glass is set.” The | 
tls is bought cut to the exact sizes and 
is put inside the shade with «mall nails, | 
‘wood screw glasier’s polata, putty, ot 
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sealing wax. 


The Standard 
RADIO GUIDE 


May Save You 5% to $500 


N SWERS every question of the 
radio beginner or the man 
Who wants to know more about 
radio before he begins. 
Impartanttricksand | Every difficult point is made 
radio | doubly clear by photographs and 
diagrams. 


The Radio Guide 
Will Tell You— 


7+ 50 cents 


Price, post pa 
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“Non-Breakeble”” 
Hack Saw 


Do Your Work 
Faster —Easier | 


I will saw the toughest metal faster 


and easier than ordinary blades, hold ite 
cutting edge longer, and will not break. 


There's a reason. ‘These blades are 
made of selected steel, and are hardened 
and tempered by: an exclusive gar-and-ol 
procest, which gives a hardy keew cutting 
‘edge and a tough, Rexible body 


RY an Atkins Non~ Breakable 


‘You can eliminate lowes of time and 
money. due to breakage of brittle blades 


by using Atkine Non-Breakable “Hack 
Saw Blades. Prove it for yourself. Send 
ten cents and tell us what metal you want 
to-eut, and we'll send you a sample blade. 


Saws for Every Use 


When you esd a hand saw, circular 
saw, band saw, pruning sam, metal cute 
ting machine, of any aaw for cutting wood 
‘of metal—there's an Atkins product. that 
will nave time, money and labor. Write 
for free booklets on the saws you need 


FREE Book 
On Saws 


‘This book is fall of help 
ful shop hints, and tables. 
Worth dollars 'to every 
‘aw user and buyer. Tet 
‘shows the right saw for 
‘every purpote and 
‘contains suggestions 
thar will save. you 

time, energy and 
money. Write 
Me for your 
‘copy, NOW 


E. C. ATKINS & CO., Inc. 
Dept. D-20, INDIANAPOLIS, IND. 
Makers of Silver Steel Saws and Tools 


| moved and a 


| Old Electric Lamp Makes Novel 
“Crystal” Gazing Globe 


CRYSTAL gazing globes, sometimes 
used by seers and mind readers, cost 
trom $5 for the cheapest glass to $500 for 
the larger, highly polished crystal ones. 
An excellent substitute, which ean be 
made in the home workshop almost 


without cost, will give just as much 
amusement as an expensive globe and ein 
be easily “doc- 


The writer 
made the 
“erystal” illus 
trated from an 
old, sphere- 
shaped, tipless 
electric light | 
lobe. The eop- | 
per shell at the 
end was re- 


‘The “eryetat” globe 
tiny hole was 

filed into that part of the globe formerly, 
covered by the metal. Air was admitted 
gradually so as to avoid breaking the 
bulb. A ring was then filed around the 


socket part, next to the globe, and the 
sphere shaped part broken off by gently 
tapping it. Fitted and glued to a turned 


wood base, the sphere forms an excellent 
gazing globe. 

‘The diagram shows how a special base 
was constructed to give entertainment 
to friends. It was made of a 4-in. length 
of cardboard mailing tube, covered with 
black velvet and glued to the wooden 
base and to the globe, Inside the tube 
in a small flashlight battery which supplies 
‘current to a light when a button switch, 
concealed under the velvet, is pushed. 

‘The light illumines a transparent 
picture and causes it to 


ELucTInc~ 
Corr euts 


Hidden Qashlight causes mystic materi: 
‘lishtlem to'appear'in globe’ 


globe, as if a materialization in a stance. 
‘The opening beneath the globe for the 
reflection should be small and hidden as 
much as possible by the velvet. 

‘A picture to suit the “mediums” 
purpose is drawn on glass or celluloid or 
a transparent slide, as for a magic 
lantern, or is made from a photograph. 


Bevone putting a paint brush away wash 
it thoroughly with kerosene, and while 
still soaked, wrap it in waxed paper. Use 
turpentine, gasoline or benzine to wash 
it out before using it again. 
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Page 12 of our Watch Book ix of 
‘Special Interest to You 


SANTA FE WATCH COMPANY 
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in Sectional Bookcase 


NE radio fan solved the problem of 
Providing a neat and convenient 
ceabinet for his radio receiving set by put 
ting it in one compartment of his sectional 
bookease. A l-in, thick wooden base- 
board was stained ebony black, and the 
composition panel was attached to the 
base with short brass screws, ‘The set was 
low enough so that, when placed on 


\ 


‘Acsorymnitnt else forthe radio sat The 
Speaker Weed ean br placed om Yop 


the bookshelf, the sliding door of the 
compartment could be shut. 

Being placed in the third tier, the set is 
just the right height for comfortable 
operation. The eavity to the right of the 
panel in utilized as a storage place for the 
hhead phones, and a hook screwed to the 

Bookease supports wires that 
run to the batteries. The batteries are 

‘neat box, stained and var- 
teh the bookease, 

‘When adjustments are necessary, 
set is pulled out bodily and placed ‘on x 
table—J. R, 


Cheaply Made Bins for Nails, 
Serews, and Hardware 
MANY home workshops and garages 

have not a sufficient number of 
bins or drawers for small parts, such as 
bolts and nuts, An economical way of 


making containers for this purpose is to 
cut a comer off empty one-gallon cans, ax 
illustrated. This is easily done with a can 
‘opener and tin snips. 

‘The handle is used as a pull for the bin 
and also provides a place where a label ean 
be glued. Shelves may be 
hold any number of eans.—J. E. 


Radio Receiving Set Fits Well 


| 


The DUBILIER Duratran— 


Amplification on all wavelengths 


HE DubilierDuratran is thesu- 

preme radio-frequency trans- 
former. It amplifies powerfully 
and uniformly over all the wave- 
Jengths now used by broadcasting 
stations. 

Price $5.00 
At all good dealers 


Write for book 


on radio: frequency amplifeation 


Dabitgr De DUBILIER CONDENSER AND RADIO CORP. 


ee) 48-50 West Fourth Street, New York 


DUBILIER 
= @ DEVICES 


fiona 


$25.00 in PRIZES fn 


Learn AUTO PAINTING 
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Camping Out at Home with a 
Fireplace Cooker 


THOSE who have an innate desi 
for campfire cooking, I suggest 
‘occasional meal prepared on a tripod over 
‘the flames in the fireplace. ‘Try this for a 
picnic Sunday supper or for that luxurious 
night when the maid is away. 

‘The tripod is nec- 
essary because 
modern fireplaces, 
although quite com- | 
d mon, rarely have | 

cranes, It is simply 

| Sriangle of ton 
with T- or 84in 

ides mounted on 

‘The tron triped —Jegy that have a 
slight outward 

spread for steadiness, ‘The legs may be 
4, 5, 6, or more inches high. You ean have 
the stand made by your local blucksmith. 
q ‘This tripod, which ean be placed right 
over your fire, supports three pans, one on 

each comer. 'With a lively blaze to cheer 


‘The FLOR: 


Men who appreciate the finer things of life look you ean cook whatever you wish and 
y Seral tial ovcaens Sock sa cae Coe te roi tea over the coalsbeaide-A-D.Pr> 
upon Thx Fronsitzo Soe a8 one of the requ bral stea ov 

|| sites of daily comfort and c appearance. a 

| ‘The Rodney—Sryle M-s31 ‘ | Shed-Roof Brooder House Serves 

pease me Se Sie Double Purpose | 
| - | 
|| THE FLORSHEIM SHOE COMPANY | Pear ar en cere seearins (2 | 
{ Guucaco useful migeestion inthe accompanying | 


illustration of an up-to-date shed-roof | 
brooder house. It was rocently’ desijed 
and built by the Poultry Husbandry Divie 
sion of the Bureau of Animal Industry, 


Prices Reduced | 
On All Standard Make 
TYPEWRITERS 


Taare Seren 


United States Department of Agriculture, 
for experimental use at the Government 
poultry farm, Beltsville, Md. 


NEW MODEL: = 
SES 
* Get. BIG Factory-to-User Ofer 
on i 


‘The house is 10 ft. wide in front and 14 
{t.deep.. Tt can be tsed for laying hens as 
‘well as for brooding purposes, so i espe- 
ally valuable on farms where chicken 
raising is more or less of a side insue. 
‘When used as a brooder, the chickens 
| are kept near the stove for the first two 
days of their Life —S. R. WINTERS, 
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‘Simply Made Concrete Strongbox | 


Safeguards Valuables 
By George A. Luers 
“THE advantage of having a fireproot 


‘and, if possible, secret container in 
the home for deeds, notes, valuable papers, 
jewelry, and silver plate, ean hardly be 
overestimated. Any one who has been 
through a fire or suflered a burglary 
knows the dollars-and-cents value of a 
good strongbox, The small deposit boxes 
available at banking places are best ofall, 
of course, but relatively few householders 
find it convenient to use them for every- 
day purposes. 

‘To make up a serviceable small safe 
deposit box of concrete is not difficult and 
it will be fireproof and, if well concealed, 


Cut-away view of the com) 
Stronebon tnd the wooden Forma 


practically burglar-proof. A basementwall 
location is usually best. "If the box is built 
into a wall it eannot very well be removed 
from the building, and if it is concealed 
with a screen or shelving, it is not likely 
to be discovered by any outsider. 

A 2-ft. square excavation, about 3 ft 
deep, is made into one of the walls at the 
desired location. A box form is con- 
structed of wood to form the mold for the 
interior of the box: this is about 15 in 
square and 30 in. deep, ‘The cavity itself 
serves as the outer mold. 

‘The concrete mixture should be quite 
ich in cement, the proportions being 
about one part cement to two parts sand. 
In pouring the box, the forward top sec- 
tion of the form is let off; the concrete is 
then poured in and tamped, and the final 
filling is made at a small aperture above 
the edge of the top of the form after the 
top piece is put on. 

‘To do this properly requires some care 
and the mixture must be quite liquid, in 
order to prevent any “voids” being left in 
the concrete. In many cases it is easier 
to dig down through the earth from out 
side, if the distance is not great, and fill 
the back part of the form from above. In 
fact, various expedients can be adopted 
in pouring forms of this type. Meshed 
wire is used about the front of the box to 

(Turn to page 116) 
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Simply Made Concrete Strongbox 


prevent the concrete from cracking and 
breaking out, 

"A wooden form is made for the door, as 
{indleated, and meshed wire is used as're- 
inforcement, The hinges and hasp are set 
in place as the conerete is poured, so that 
they are cast integrally. ‘These parts are 
wrought-iron fixtures of heavy construc- 
tion, sueh as are used for bara doors. 

‘The pin parts of the hinges, which enter 
a wall section, are wrapped with wire and 
the ends are let protruding into the form, 
so as to make a solid bond into the con- 
crete 

‘After the concrete has hardened or set 
for a period of two weeks, the interior and 
door should be finished with paint.  Lin- 
seed oll is used for the frst coat, followed 
by one or more coats of any good paint 
and a final coat of white enamel 

‘A good strong padlock serves as the 
lock. “If the easing and door have been 
made earefully, with the concrete thor- 
oughly mixed and reinforced with wire, 
fand the hinges and hasp set to match up 
evenly, the box will prove a tight, safe, 
and commodious receptacle for the small 
Valuables that are not infrequently a 
total Ions through fre or burglary. 


Leather Flap Protects Padlock 
from Snow and Ice 


ALTHOUGH the better grade of pad- 
locks are designed to withstand ex- 
posure and abuse, they will last longer 
and be easier to handle if protected with 
leather or rubber flaps, as shown. Even 
in the most severe weather, these pro- 
tectors prevent the padlocks and hasps 
from becoming trou and caked with ie 


To Clean Household Brushes 


RISTLE brushes should be washed 
‘with lukewarm water and a little 
ammonia, although borax or soda can be 
used in place of ammonia. Cleanse the 
bristle part thoroughly, shake out, and 
let the brush dry in the sunshine. 
Dipping the bristles. in a strong solu- 
tion of alum will make them stiff 
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=And comprehensive, too, 
The aa Valley Barer 
‘ype. ges 
ak Radio ‘storage batteries— 
wut tube batteries, 
Eyal Batteries,and 1 to 4 
B Batteries, Also charges 
I2-volt batteries, 
logs foto regular electric light sock~ 
Uses male smouat of or 
an average 
production i limit. 
‘out, and don't buy 
i you have seen the 
Valley Type ABC Charger, Ac all 
‘seed radio dealers, 


VALLEY ELECTRIC CO, 
31375.Kingshighway St.Louis, Mo, 


‘ADD $5.00 s DAY te YOUR PROFITS with « 
TORIT ACETYLENE TORCH Ne, 12 
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| Phon ph Operates Flasher 
“net fo po 18 EarnBig Money. 
postion by weights, by placing them in- | CUR 1) 


ilo the cabirt and using soft wedges, oF 
in any way that suggests ae 

‘When 2 serew ort the disk passes be- 
tween an upper and lower spring contact, 
the electrical cireuit is completed and the 
Tights light until the screw runs of the 

‘The method of laying out the wooden 
disk is made clear inthe illustration 
‘There are four cicle, one for each con- 
thee.” The number of divisions of the 
Plate depends on the number of color 
Combinations desired, the limit being set 
by the number of strings of lights em- 
ployed, "With four aring ts pombe a rfeees 
produce 18 different combinations. This 
Is done by using each string separately, | Unlimited Opportunities For Trained Men 
and. then ‘twor or more. atrings in tr bulo eoushtr. Se 
combination 

"The serews are set in the disk in the 
same manner as in the apring holders 
cept that there are no connections, the 
crews serving. merely” to connect’ the 
Uinper and Tower spring contacts between 
‘whlch it passes. ‘The speed of the dak is 
Fediuced as far as posible withthe adjust- 
tment provided on the machine and the | 
{tition of the contact reduces i to xi 
treater degree. 

‘The method of arranging the lights is 
optional Ail heights on one string may 


i. F 


successful in good job 
“liference. " Youcan be 


Seater tat sights nothing: Plenty of time in every deparcment to tearm right. 
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be of the same color, or they may be | tapr” Heine Si te fst 
different. "Experiment will determine | szbzmesS hpl ai norte 


‘which given the most pleasing effect in the | fore wr ersimty, on it 
oration of any given tree ro aniy awternettie 


Making an Auto Steering Wheel 
Spider and Hub 


[FA larer steering wheel is to be fitted | ARANTEE 
to an automobile, or a wheel has to be 1 ada Seta 


‘made for a homemade motor vehicle, the a 
a ee eres arose SS wala STATE, AUTOMOMLE sEH00L 
easily accomplished. Secure a wooden | | We Teach: Speeyetty a 


rim of the diameter desired and then turn 
up a piece of cold-rolled steel shafting to 
the proper diameter to form the hub. 


Slot a tre paca shown th te | ————————— 
Sg at Sty von tee aiet arte dan tic x 
iene old ancterser, tonne ed | $25.00 in PRIZES | oT boo dtl 
steering column. | 
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The Finest Tabular Skate and Shoe Made 

bent to the required angle. ‘Uae by the Worlds Greatest Amateur 
‘The corners of the arma should be | Seed Beaters er ct fn Peckery: 

neatly beveled off and the metal paint = Factory and Salearoorn 

with black enamel. SF dept. PS, 2846 W. North Ave, Chicago, Ill. 
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To Sales Managers, 
andotherexecutives 
or employers of men 


A sure-fire 
Christmas remembrance 
for the “‘go-getters”” 


‘The man-to-man gift should be some- 
thing of a friendly, masculine sort— 
nd something that doesn't presume 
too much upon personal tastes. Men 
don't like to be sentenced to wear neck- 
eart-pins, oF other adornments of 
another's choosing. 
‘As the ladies have not, as yet, taken up 
Pipe-amoking, pipe - 


racy and 
brotherhood of 


man, 

No harm is 
done if some 
lucky fellow 
ets two or three 
jars of tobacco from 
different friends, Duplicates are wel- 
comed. ‘The more, the merrier Christmas, 

Edgeworth is s0 generally liked that 
it's safe, sure-fire present for men. In 
the glass humidor jar it keeps in eondi- 
tion indefinitely, 

‘These 16-ounce jars are sold at $1.65 
fat all tobacco stores: but if your regular 
dealer hasn’t enough of them, we offer 
you this painless plan, just to relieve the 
pressure on Santa Claus: 

Send ux $1.65 for each pound jar of 
Edgeworth to be sent out, a list of the 
names and addresses of those you wish 
to remember, together with your personal 
sreeting cards. 

We will pack each jar in an appropriate 
Christmas box, enclose your eard, and 
send them all off in plenty of time to be 
delivered before December 25th. 

Personal—If you are not personally 
acquainted with Edgeworth, we will be 
glad to send you free samples—generous 
helpings both of Edgeworth Plug Slice 
and Ready Rubbed. 

Kindly address Larus & Brother 
Company, 69 South 2ist Street, Rich- 
mond, Va. If you will also include on 
your posteard the name and address of 
Your regular tobacco dealer, your courtesy’ 
‘will be appreciated. 

To Retail Tobaceo Merchante: If your 
jobber cannot supply you with Edge 
worth, Larus & Brother Company will 
sladly send you prepaid by parcel post a 
‘one- or two-dozen carton of any size of 
Edgeworth Plug Slice or Ready Rubbed 
for the same price you would pay the 
jobber. 


Building a 
Realistic Toy 
‘Theater 
By Ernest Bade, Ph.D. 


IT IS Christmas and the room is dark. 
A square of light is seen through the 
door; this reveals a miniature stage. 
‘lowly the curtain rises. A tropical share 
is seen in the white light of the Southern 
sun. ‘The sky assumes the fery hues of 
topical sunset, ‘The sun sinks below 
the horizon, while a rosy light ripples 
upon the quiet ocean swell. The waves 
move! Slowly the scene grows darker, 
and the curtain falls, 

‘Such is a scene that can be played upon 
this tiny stage. A number’ of settings 
arranged with tiny cardboard figures will 
illustrate any play or story, such as 
“Robinson Crusoe” or “The Sleeping 
Beauty.” 

First obtain or make a box approx- 
imately 5 in. high, 12 in, long, and 1 


Settiog wp the tw 
SHRE om te ascete 


thee 


‘wide. The lid is hinged at the top of one 
of the wide and long sides, but before the 
hinges are attached, make two light 
‘squares, each open on'one side, as shown. 
Use thin strips of wood for them. ‘The 
larger one is made so that it just Site 
within the box, while the smaller is about 
4 in. shorter but just as wide. 

Next cut two alits in the front of the 
bor so that the tall U-shaped wooden 
frame fits snugly, and place a little bracket 
fon the bottom ‘of the box so that the 
frame will be held firmly. Do the same 
at the back of the box for the shorter U. 

‘Three parallel grooves are then eut into 
the top of the box cover. ‘These are !{-in. 
wide and are placed at equal distances 
from each other. ‘The first is placed 
about 1 in. from the back of the box, the 
‘second two thirds of the way from the 
front and the last one third of the distance 
from the front. Now fasten the hinges to 
the box and place the legs of the two 
U-shaped pieces in their holes, the larger 
fone being, of course, in front. 

‘Cut two strips of wood so that they just 
fit between the two frames, and also 
sroove these to correspond with the 
grooves on the stage. These two braces 
or bars are then provided with sheettin 
hooks taken from a tin box. Eyes to St 


these hooks are fastened to the top of the 
uprights. This completes the woodwork. 
For the proscenium use a strong, stiff 
piece of cardboard or wallboard. Care- 
fully paste some wallpaper, pictures, of 
(Continued on page 123) 
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Building a Realistic Toy Theater 


(Continued from page 122) 


designs from magazines, and a few colored 
papers together to make some kind of an 

‘amental arrangement around this 
frame, leaving a clear stage opening 8 in. 
wide and 7 in. high, which is later eut out, 
It is well to use two pieces of cardboard 
{for the arch, joining them together with 
a strip of calico pasted on the back. 


‘This will permit folding so that the pro- 
sscenium can be packed away in the box 
when the stage is to be put away. 

‘The front of the box is concealed by an- 
other cardboard strip 6 in. high and about 
20 in. long. ‘This is also in two parts so 
that it will ft into the box. 

‘The curtain is just back of the prosce- 
nium and consists of a piece of cloth with a 
picture pasted on it, Itis weighted on the 
bottom with one or two pieces of iron 
wire. Near one end a cord is firmly fast 

id for raising or lowering the curtain, 
the cord winding around the roller. ‘The 
roller ls held in place lke any window 
curtain 

‘The side scenes and backgrounds can 
now be made. Each background must 
have two side scenes to match, cut from 
cardboard about 11 in. long and 9 in, 
high. ‘The opening in each side scene may 
be the same as the stage opening, that is, 
T by 8 in., although it is better to make it | 
about 1 in. larger each way. 

‘The backgrounds also are 9 by 11 in. 
‘They may 
consist of 
nome sim 
ple scene 
cut from 
‘magazines 
‘oF books, 


showing 
rural land= 


‘The back- The Siding eckersond ond 
ground see 
rust fit in 


the last groove of the stage and of the 
upper bars; the side scenes fit the other 
grooves, so that all ean be pushed in and 
Dulled out easily. 

‘When a number of scenes have been 
prepared, a few figures can be mounted on 
cardboard and cut out. Placed on the 
stage in small wire brackets, small plays 


Wouldnt you 
like to worl 

this LO ton 
CRANE ? 


OOK at it! Aslight 
pull of a lever and 
away up into the air 
swings 10 tons as though 
it were ten pounds. 
Every bit of the fun of working this 
crane is yours, if you have Meccano. 
‘You see, Meccano parts are real engineering parts and that 
makes your crane work just like the bigger ones. And just 
whenever you want to, you can take your crane to pieces and 
build a tower, a battleship, a bridge, a fire-escape—anything 
you like. 


MECCANO 


Toy Engineering for Boys 
Send for This New Meccano Book = 


It describes Meccano and tells interesting 
things about model building. Every page a 
pleasure. Free, if you send names and ad~ 
dresses of yourself and three chums. Put 
No. 65 after your own name for reference. 


MECCANO PRICES 
No, 00 Outt builds 40 medels—$1.00 
Noo =) © —200 
Nel "#105 — 300 


MECCANO COMPANY, Inc. 
Division K-12, Eileabeth, NJ. 
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Building a Realistic Toy Theater 
(Continued from page 123) 


ean be performed with these figures, 

Almost all the backgrounds can be 
‘made transparent and quite a number of 
them can be made movable. A rising 
‘moon can be made by cutting a 1-in, strip 
out of the cardboard sky from the horizon 
to the top of the picture. Take a piece of 
black paper about 1 ft. in length and cut 

1 in, wide. In the center cut a small 
round hole to represent the moon. Paste 
two strips of eardboard along the eutout 

the background, to form a groove for 
the black paper. Light the back of the 
stage with a lamp or a flashlight and 
gently pull the strip of black paper up- 

| ward. This will give the effect of the 
rising moon. 

Other effects to be obtained are the 
lighting up of windows, lightning flashes, 
‘twinkling stars, moving waters reflecting 
the rising moon or setting sun, rainbows, 
and the like. Elaborate eutouts can be 

| glued to netting, which can be used to aid 

| in many novel stage effects. To increase 
the effect, amall toy electric lights may be 

| added. "These can be worked either 
through a transformer or by a set of 
batteries. 

‘There should be at least two footlights 

blue light and a white light—and two 
droplights, the first being placed just in 
front of the first scene and the second in 
front of the second side scene. By using 
8 dimmer or rheostat connected with the 
white lights, the lighting can be lowered 
gradually until the one blue light left 
burning gives the effect of night. These 
lighting devices greatly increase the charm 
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all initials (Old 
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of the model theater, especially if the 
backgrounds havebeen made transparent, | 


Yardstick Set in Bench Serves 


for Rough Measurements 


REPEATED handling of a rule at the | 
woodworking bench ean be avoided 
to some extent by inlaying a yardstick in 
the top of the bench near the front edge. | 
When the carpenter who devised this | 
method wishes to measure a few feet of 


| stock, particularly of the molding and 
lighter materials which he mostly handles, 
he simply runs it close against his 
bench parallel with the ruler and marks 
off the length_—Faank V. FAULHABER, 
Brooklyn, N. Y. 
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Fairy Figures Form Novel 
Christmas-Tree Stand 


CHRISTMAS trees in Burope, where 30 
‘many of our Yuletide customs origi- 
‘ated, are usually gathered and sold with 
the roots attached. ‘They are then set up 
in u large pot or tub, according to size. 
‘This has advantages, from a picturesque 
standpoint, over the American practice of 
mounting Christmas trees on a stand of 
two eroased sticks. 

More novel than either method is to 
have some pixies or fairies holding the 
tree upright. Three or four of these, as 
shown in the accompanying illustration, 
‘ean be cut from thin wood (three-ply 
paneling is best) with a fretsaw or a sharp 


iy painted, these 
fee sappert for 


knife and painted as decoratively as 
posible, ‘These figures do not require a 
solid base; onal brace between 
Flat pieces may be 
backs, if desired, to make 
it easier to attach them to the tree trunk. 

Another method is to make the figures 


, pansing out through 
the shoulders and round the stem of the 
tree, with perhaps a sash right around 
them all for w lower support. 

‘Make the figures large enough to form 
8 steady aupport, aay 18 in. high for a 
6-{t. tree.—E. AL M. 


FEATURES FOR JANUARY 


10 MATTER what particular 
farpect of the ‘home workshop 
intrest ou moe. you wil ind x 
‘ceptionally useful art ting to 
itn next month's Porucar Science 
Mosruty. paniates 
First there are the prize-winning 
letters in the recent tool contest 
“Then, for the woodwor'er. there 
fre articles on how to build an ideal 
rome workshop wall cabinet for tools 
and a combination bench hook, miter 


eek tnd shoring boards 
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A Radio Set for Christmas 
(Continued from page 80) 


points of contact with the binding posts, is 
then used to join the contacts numbered 
1 of rheostats D and Q with binding post 
U;, ‘The No. 2 contact post of rheostat 
Dis then connected with the remaining F 
terminal of socket H, while another wire 
is used to connect the remaining F ter- 
minals of sockets N and T with contact 
post No. 2 of rheostat Q. By means of 
these connections, rheostat D is used to 
control the filament current of the de- 
tector tube in socket H, while rheostat Q 
controls the filament current of both am- 
plifer tubes. 

Now connect the P terminal of trans- 
former I with the inside jack spring of 
jack J, which makes contact with the 
‘outside spring, to which one of the leads 
from rotor winding L is connected. The 

inal of the jack is con- 
nected with the B terminal of trans- 
former I and the remaining outside ter- 
minal is connected with binding post Us. 

The F terminal of transformer I is 
connected with binding post Us, and the 
G terminal of the transformer ‘with ter- 
minal G of socket N. 


How to Wire the Jacks 


‘The P terminal of socket N is connected 
‘with the top outside spring of jack P and 
the inside spring of the jack, which makes 
contact with this spring, is connected with 
the P terminal of transformer 0. Binding 
post Us is connected with the bottom out- 
sxide spring of the jack, while the inside 
spring, which makes contact with it, is 
connected with the B terminal of tran 
former 0. 

‘The G terminal of transformer 0 is then 
connected with the G terminal of socket 
TT, and the F terminal of the same trans- 
former is connected with binding post U 
‘The wiring of the set is completed by cor 
necting the top spring of jack § with the 
P terminal of socket T and the bottom 
spring of the jack should be connected 
with binding post U 

‘The type of A battery employed will 
naturally vary with the type of tubes that 


when a soft 
€-300 type is used as a detector and hard 
tubes of the C-301-A or UV-201-A types 
are used as amplifiers, If a soft tube ix 
‘used asa detector, theostat D should be 
of the Vernier type. 

set, however, dry cell tubes of the UV. 
or C-299 type are used throughout and 
ive excellent results, both for distance 
dnd strength of signals, 

‘The minus or negative terminal of the 
A battery is connected with Uj. The 
positive of the A, the negative of the B, 
and the positive’ of the C batteries are 
connected with binding post Us. If a 
soft tube is used as a detector, the 221- 
volt terminal of the B battery is connected 
with binding post Us, while if one of the 
hard tubes is used as a detector tube, the 
45-volt terminal of the B battery should 
be connected with that binding post. 

‘The leads from binding posts Us and 
Usare tried on various terminals of the C 

sattery until the best value of the grid 
(Continued on page 127) 
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How to Make a Sportsman’s 
Pair of Skis 
By Howard Greene 


| JF YOU are interested in skiing, which 

is becoming more popular every win- 
ter, you can make quite easily a pair of 
skis that wil look well and give excellent 
sport. The raw material consists of a 
spruce board 6 ft. 6 in. long, 8 in. wide, 
and 4 in. thick. ‘The length is a good 
average; a tall man will need a little more 
and a short man a litle less. 

‘Mark two lines across the board, one 2 
ft, from one end and the other 3 ft. 6 
from the other end. Have the mill or a 
‘woodworking shop, if possible, saw a taper 
from these lines to'the ends, so that when 
planed smooth the board will be 34 in, 
thick at the end of the long taper and 
4 in. thick at the end of the short taper. 

‘The board next is ripped down the 
center. ‘Then a groove is cut down the 
center of each piece, extending to within 


16 in. of the thin end, which is to be the 
front, ‘The groove is made on the bottom, 

that is, the side opposite the tapers. 
‘The mill can do this sawing and grooving 
in a few minutes, but it would take hours 
todo by hand. 

Plane and sandpaper the bottoms per- 
fectly smooth, and smooth up the grooves 
‘with sandpaper on a rounded block. Work 
down the wood on the top of each ski 
until the edges are rather thin—about half 
the original thiekness—while the center i 
left almost full thickness. Do this in front 
of and behind the 12-in. part that has been 
left the full thickness of the original board. 
Finish with fine sandpaper and cut the 
points, ‘The skis are then ready for bend- 
ing. 

‘Make a bending form on a bench or 
heavy plank, as shown. Soak the wood 
in very hot water for three or four hours. 
‘This may be a problem, but perhaps the 
bathtub ean he used. In that case the full 
length eannot be immersed at once and it 
will be necessary to reverse the skis every. 
half hour or so, keeping wet cloths around . 
the exposed wood so that it will not dry. 
This will prolong the soaking consider- 
ably. Steaming is better and quicker, and 

small steambox fed with steam from a 
tle is 50 easily made and used that it is 
worth the trouble, 

Clamp the skis on the form with strips 
of wood extending across both at once. 
See that the points are supported for their 

(Continued on pase 133) 
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To Make a Pair of Skis 
(Continued from pase 132, 


full width, to avoid splitting while drying. 
‘Allowance should be made for the spring- 
ing back of the wood when removed from 
the form, say 1 in, extra for the long curve | 
of the body and 134 in. for the point. | 

Allow plenty of time for drying 3 week 
is not too much, and damp weather will 
retard the drying. When dry, give all but 
the bottom two coats of spar varnish and 
rub the bottom with hot beeswax, polish- 
ing it well with a rag. 

‘There are several types of foot harness, 
and any kind that strikes the fancy may | {Ee 
be copied, ‘The one shown, however, 


METHOD oF 
BOONE 


1 


PLAN OF BENCH BUCKLE 


“The form for banding the she and 
‘ne almple deaign or the foot harness 


‘works very well and is ensy to make. ‘The 
toe straps are fastened at the sides with 
Jong brass serews with round heads and 
copper washers under the heads, or they 
may be passed through slots cut through 
the wood. The heel straps are riveted to 
the toe straps with copper riv 

‘A pole ean be made of either spruce or 
hard wood; spruce ia lighter and strong 
‘enough, It may be from 114 to 144 in. 
in diameter, and of a length to suit the 
user. A good length is about 5 ft. The 
‘usual ring may be made from a large, 
heavy brass curtain ring, attached to the 
‘staff by four leather strips. Wet the 
leather, pass it around the ring, and rivet 
it so that it will hug the ring as tightly 
‘as possible. Bind the other ends of the 
strips to the staff with fish-line oF the like. 
‘When the leather is dry, it will sbrink 
and hold hard on the ring. Then give 
it'a good soaking with neat’s-foot oil. 

Drive a brass ferrule into the other end 
of the staff, and put in a long, heavy wood 
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screw to the full depth of the threads. 


Cut off the head and file the shank to 
point. 


Cheap Photo Film Clips 

XCE 

LENT clips 
for photo films 
can be made 
cheaply from 
ordinary, brasa 
showeard hang- 
ers. About half 
the loop of each 
hanger’ is eut 
out, as shown, 
‘with a pair of sciasors. ‘These hangers may 
be used to suspend films in the tank for | 
development, in the fixing bath, im the 
‘washing tank, and finally on the’line for 
drying. If desired, the hangers can be 
numbered with steel stamps, s0 that the 
films can be readily identified —J. A. M. | || crry 
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The Shipshape Home 
How to Do the Odd Jobs || 


bench or tool eab- 
inet is complete 
‘without a number of 
files of different sizes 
and shapes. For an all-around set of files 
for the home, I should suggest the follow- 


‘This set with handles would cost, I 
‘estimate, about $7. It goes without say- 
ing that it is economy to pick out the best 
files that ean be obtained. A dollar or two 
‘more doesn’t count in this ease, as poor 
files will not last very long. ‘The files 
listed will cover almost any job the home 


worker will be called on to do, whether re- 
pairs, making new articles, of sharpening 
‘garden and other tools. 

Tn use a file should always be kept bit- 
ing: that is, cutting. If the file is allowed 
to slide hal 


iron or soft steel greater pressure is re- 
juired to prevent it from glazing oF alip- 
ping than on east iron or steel. 

To file a narrow aurface straight re- 
quires considerable practice. When the 
file begins its stroke, the downward pres- 
sure exerted by the left hand holding the 
‘outer end should be at its maxis i 
‘2 minimum pressure is 
hhand, which holds the handle. As the file 
advances, the pressure from the left hand 
decreases, while that of the other hand in- 
creases. After considerable practice, one 
is able to regulate the pressure on each 
tend of the file unconsciously, so that any 
“rocking” motion of the file is prevented. 

‘Amateur mechanics sometimes find 
confusing the various names used in 
describing files, Terms such as "mill," 

lat,” and “half-round,” refer to the 
shape or style, that is, the cross section. 
‘The cut is referred to by two sets of terms. 
One refers to the character of the teeth, 
which may be “single cut,” “double eut,” 
or “rasp cut 


(Continued on pose 135) 
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The Shipshape Home 
(Continued from page 134) 


‘The other designations are for the de- 
gree of ci 

“coarse,” 
“smooth, 
coarse and bastard cuts are used upon 
rough and heavy work; the second cuts 


1 work 
roughed down by coarser files. The very 
rough and dead smooth are seldom used. 

‘A file that has one of its edges or sides 
amooth is called a “safe edge fil 
used in filing in corners where only 
side of the corner is being worked. 

Files are cutting tools, They’ should 
never be thrown into x drawer or be 
allowed to come in contact with each 
other or any hardened metal. Keep the 
ina rack at the back of the beneh, each in 
its own hole, or in a shallow ‘drawer, 
separated from each other by partitions. 

Buy your handles when you buy the 
files and get good ones. Bore a small hole 
in each handle to a depth equal to the 
length of the tang; then counterbore this 
hole halfway in with a drill or bit of a 
diameter equal to the thickness of the tang. 
about three quarters up from its point. 
Drive in the file tang by means of a block 
‘of wood held on the file end and struck 
with a hammer. Never strike a file with 
anything hard if you value your face. 

When buying files und handles,” get 
what is called a “fle card,” a sort of brush 
with still wire bristles, used for cleaning 
the files. 

Don’t allow your files to rust or rub 
together. Files ure the most abused tools 
in the world and yet among the most tse- 
ful, You ean't got along without files, and 
they cost money, 40 take good care of 
them.—Hrnry 8. Lanasy, 


Fixing Shade 
Rollers 


ive” end roller, ag 
shown, and work it [ 
under ‘and around 
the latches. 'Tal- 
cum powder or or- 
i yi 
rk | 
L € 
In ReMmovinc old 
‘varnish from floors 


dinary toilet pow- 
der is made from 
noapstone and isa 
dry lubricant. Tt 
is) advisable not 
and other woodwork 
h varnish re 
mover, the work may be speeded up and 
lightened by using an ordinary squeegee, 
such as is used by window washers, instead 
of steel wool or ascraper. If the varnish 
remover is applied generously, almost all 
of the old varnish may be removed in this, 
way by going over the floor once. The 


sed as in cleaning a window. 


Wues 2 window- 
shade roller refuses 
to hold, dust some 
taleum powderon the 


to tse oil, which 
will collect dust 
and in time make 


matters worse.— 
EB, W. Connnu, 
‘Adrian, Mich 
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HE firm of Munn & Company filed its 

first application for a patentin 1846, and for 
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If you have an invention which you wish to 
patent, send your sketches or model together 
with a description of your device, explaining 
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courteous attention. 
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Is There a Polar Paradise? | 


(Continued from page 81) 


It is no speculation of wild improbabil- 
ity to picture a polar paradise like some 
titan emerald in its alabaster setting. At 
Disco, Greenland, orchids warmed by 
natural hot springs blossom out of doors 
through the bitter sunless winter months! 

Weighing carefully all the facts avs 
able, we may set the area of the new land 
at about 50,000 square miles, or roughly 
the size of the state of Pennsylvania, Its 
perimeter is bulwarked by a quake-dis- 
torted range of mountains buried in eter- 
nal ice and snow, and rearing 10,000 feet, 
into the sky. Twisting flords penetrate 
the ragged ice-gnarled coast 

Just inside the mountains hangs a vei 
of fog, the vapor of contrasting tempera- 
tures.” For here we may imagine the as- 
pect changes sharply. Heat froma nether 
world defies the cold. White of snow and 
ice shades swiftly to the green of verdant 
pastures, and gold of wooded uplands. 

‘We come upon a 


human habitations. Tall men magaifi- 
cently built and clad in short and bright 
hued loosely fitting blouses are moving 


leisurely about. Mingling with them are 
comely, fair-haired women in dainty 
mocks. Laughing children dash here and 
there among the shrubbery. 

‘No savages are these descendants of the 
vanished colony. Indeed, we shall be 
mistaken if they are not far in advance 
of our own smug selves in culture, learn 
ing, deportment, and social refinement, 
‘They have harnessed natural energy to 
an ‘amazing degree. ‘They know. the 
truths of ‘other worlds, ‘They have 
mastered the secrets of health, 


May Recolutionize Commerce 


Yet we need not be swept away by too 
sanguine a view of what the ZR-L may 
find. ‘There are other features savoring. 
‘more of cold, hard facts than of romance. 

For instance, a polar air route cuts the 
distance to European and Asiatic eupitals 
from 11,000 to 5000 miles, A vast volume 
of commerce and traffic will be deflected 
from America toward the Pole 

‘No matter what the land may be which 
lies close to the Pole, it will control the 
Polar Ocean strategically. Appreciation of 
this fact is evidenced by Amundsen’s an- 
nouncement that his next great effort to 
be first across will inelude three planes. 
And there are whispers that two other 
powers are grooming entries for the race. 

Alaska then must come into her own, 
‘She will gather population and stand as 
fan aretic service station to passing 
planes. 

‘The ZR-1 may get away by early June. 
‘The weather then is calm: the daily tem- 
perature just above the freezing point. 
After her 6000-mile flight from Lakehurst 
to Point Barrow, from which she will 
eventually take off, there must be a period 
of final grooming; ‘possibly a trial or two 
out over the ieefields. And by the Fourth 
of July, 1924, we should know the answer 
to this’ most thrilling of all m 
graphical conundrums: 

Does a polar paradise exist? And, if s0, 
‘are the tanished Norsemen there? 


Here Are Correct Answers 
to Questions on Page 46 


1, Scientists believe that the tiny one- 
celled animalcules that live in ponds and 
diteh waters are plant-animal creatures 
that lived on earth before the animal and 
plant stem of evolution became divided, 


Thm wir waves ae ether waves 
ass through water, earth, an 
other Einie a matter sin much thesame 

es they do thros rele 
Pals will pss down through water and ean 
be picked up by apparatus inside the sub 
Taine just ax if were onthe surface. 


3, Soap contains a material that has the 
ability to tick very tightly to things. It 
reeps over their surfaces as a film of oil 
Wil creep over the urface of water When 
You wash your hands, a very thin £lm 
‘iis material creeps all over your hands 
next to the akin, [eeven creeps in 

heath any particles of dirt that appen to 
Bonticking to your skin. It pushes these 
Toome and the ‘water washes them away. 


4. ‘The carth is shrinking slowly and this 
puts @ good deal of strain on the surface 
Tocks, especially in. parts of the earth 
‘where the rocks are being foreed up into 
the mountain wrinkles, Sometimes a few 
Iayers of the rock break under this strain 
‘and the rocks on one side of the break alip 
Up oF down of sidewise.. ‘The shock of this 
Ip makes an earthquaks 


5. No. It used to be believed that certain 
foods, expecially fish and other foods con- 
ining phosphorus, were especially valu- 
able for the gray matter of the brain. This 
{snot believed any more. Brain cells 
Apparently use the same kinds of food ra 
terials anal other living cella do, ‘The best 
10 feed your brain well is to keep 
your body in good health, 


6, Because of the currents in the ocean. 
Of the couat of Maine there is a cold cur- 
Fent coming from the polar regions 

flowing southward. It cools the air and 
makes the climate colder. Off the coast 
of France there is a warm current—the 
Gulf Stream. ‘This gives a warmer climate. 


7, Because the bird is touching only one 
wire. No electric circuit is completed. 


8. No. If anything, they are more healthy. 
Prehistoric skeletons, as well as the mum- 
mies of ancient Egyptians, show they 
‘suffered from many of our diseases. 


9. We are not sure, but itis probable that 
they ‘migrated from Asia across the 
Behring Straits thousands of years ago. 
‘The easternmost point of Asia was prob- 
ably connected then with Alaska by « land 
bridge that since has been submerged. 


10. Food keeps on cooking as long as itis 
hot. “The fireiesa cooker merely keeps it 
hot by preventing the loss of heat, 


21. Many of the little nerve fibers in the 
brain that connect one brain cell with an- 
other get disconnected temporarily so that 
the messages between the cells cannot 
move about as freely as when we are 
awake. ‘Some stop altogether. Others 
continue to move in a rather uncertain 
way, and this is what causes dreams. 


12, There is no exact limit. It depends 
con the Way the current passes through the 


body, on how long it lasts, on the general 
health, and so on. Ordinarily there is no 
danger from the usual house light eireuits 


of 100 to 120 volts. 
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Evolution—A Universal Law | 
(Continued from page 57) 


Science itself, being merely a tissue cf 
known facts and accepted ideas, is sub- 
ject to evolution. In primitive medicine, 
{for example, it was customary to cut a 
| hole into the skull in order to relieve kead- 
| sche. The ides, ce imagines, wes to let 
| cut some spirit or other evil creature who 

‘was believed to be producing the pain. 

‘These ideas have evolved. We think | 
differently nowadays about the cause of 
headache and we treat it, we feel sure, 
‘more successfully. Yet it is probable that | 
the physiciars of a few thousand years 
from now will look back on the medieal 
theories and practices of 1923 with the 
same euricus pity that we feel for the 
savage surgeons who cut into living 
sculls to let the demons out. 

But the evolution of ideas and of eu 
tons, like that of kuman inventions, be- 
longs really to the evolution of life. ‘The 
body of man has evolved and his mind 
with it. To prove that evolution is a 
unisersal law we must produce evidence 
more fundamental than this. We must 
show that evolution applies to non-living 
‘matter as well as to living matter. Can 
this be done? 


Exolution Applies to the Stars 


It can. One of the greatest achieve- 
ments of modern science is that it has bee 
sable to prove within the past 20 years that 
‘evolution applies not only to life und to all 
products of life, but also to things as life- 
Jess and as fundamental aa the stars and 
the chemical elements, 

If you take a telescope and yo off ad- 
venturing with the astronomers into the 
depths of space, you will find that all the 
stars you ean see are great suns like our 
‘own sun, many of them, «in faet, much 
larger and hotter and mightier even tha 
it is. All these star-suns belong, the 2- 
tronomers find, to a single series, lie the 
children of one family. 

But the family of stars hes one great 
difference from a family of children. The 
youngest stars arv not the smallest c 
but the largest. The baby stars, born only 
2 few billion years ago, are tremendously 
big. ‘The old, old stars, millions and mil- 
lions of years old, are small and shrunken 
| and nearly dead. 

‘What happens to the family of stars, the 
astronomers believe, is about like this: 
‘The first stage of a ctar, 40 far as we now 
know, is probably what is called a dark 
nebula. Ths is mcrely a vast cloud of 
very thin gas or dust spread about in a 
certain part of space. It sends out no 


| light, 0 Kt looks dark. “Gradually this | ~ 


cloud draws itself together into a more or 
less globe-shaped mass. As it does so, it 
becomes hot. It begins to shine. It en- 
ters the first visible stage of = ctr, a baby 
star in years, but a giant star in size. 

‘One of the stars that is in this stage is 
the great red star called Betelgeuse that 
forms the shoulder of the hunter in the 
constellation of Orion. The size of this | 
‘star was measured recently by the astron- | 
fomers at the Mount Wilson Observatory, 
and it was found to be so vast that if it 
took the place of our sun, the entire orbit 

(Turn to page 141) 
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Evolution—A Universal Law 

(Continued from page 140) 
of the earth would lie inside it. Yet the 
matter of the star is very thin. It is a 
bubble of highly rarefied gas rather than 
‘2 solid ball like the earth, or a globe of 
dense gas, almost liquid-like, such as we 
believe our sun to be. 

‘What will happen to this young giant 
star as it grows older we can foresee, we 
believe, from the present condition of 
other stars. It will grow smaller and 
denser and at the same time hotter. 
After a while it will be a brilliant white 
star like the dog-star Sirius. Though it 
will continue to shrink, it will stop grow- 
ing hot. Instead, it will cool off a little 
and its light will become more and more 
yellow. Presently it will resemble our sun, 
‘which is a star past the first vigor of youth 
‘and well along in middle age. Finally, as 
it cools off more and more, Betelgeuse will 
become atill smaller, more and more red- 
dish in color, less und less brilliant, more 
‘and more dense, In the end it will be alto- 
gether dark and probably solid. 


Every Star Is Changing 

Every one of the thousands of stars 
that you see in the sky and each of the 
millions more that the astronomers have 
counted on their telescopic photographs 
believed to represent w definite stage in 
this development from a dark gas cloud. 

‘There are many details of this evolution 
that we still do not know. But of the fact 
that sary ehange there can be no question 
atal 

‘And with the chemical elements the 
proof is just assure, A distinguished and 

ere opponent of the theory of human 
evolution, Mr, William Jennings pohige| 
thas argued that i{ evolution be tru 
life, it ought to be true of everything, oa 
that since (as he believes) it is not true of 
the chemical elements it cannot be con- 
sidered true of lie. 

Tis unnecessary to pause over the weak 
logic of this argument —the obvious pos 
sibility that evolution might be true of 
life and still not be applicable to eve 
‘thing. The evolutionist need not quibble. 
He can accept the argument on Mr 
Bryan's own ground. If the theory of 
‘evolution is to stand or fall, as Mr. Bryan 
‘argues that it must, on the question ofits 
applicability to the chemical elements, it 
will stand and Mr. Bryan should accept 
it. For the chemical elements do evolve 
‘and science has proved that they do 

‘The outstanding example of this ehem- 
{cal evolution is the element radium. ‘The 
peculiar properties ‘of this element—its 
continual emission of heat, the rays fro 
it that affect a photographie 
ability to make the air about it a condue- 

its curative properties in 
disease—all are’ due to the fact that the 
‘atoms of radium are in evolution. 

Radium belongs, in fact, to a series of 
no lees than 27 chemical elements that 
make up a Iown evolutionary. series. 
‘The first one, the original parent element | 
(so far as we now know) of the entire 
series, is uranium. Uranium changes 
fafter a while into another element called 
‘Uranium X, this into third and so on for 
four changes. The fifth element is radium. 


(Continued om page 12) 
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(Continued from page 141) 


‘Then when radium changes, it produces a 
gaseous element called niton. This, too, 
evolves and changes into another element, 
‘a solid one this time, and so on until we 
reach an element which, if it changes at 
all, does 20 so slowly that we have not yet 
proved the change. This final element is 
lead. 

No one believes, however, that lead is 
really final or unchanging, It merely 
changes s0 slowly that we have been un- 
able, as yet, to detect the change. 

‘We already have, indeed, some evidence 
that it does change. Not only lead but all 
other chemical elements have been found 
to possess in a very slight degree the same 
properties that make radium so remark- 
able. Radium produces much heat, but 
all kinds of matter produce a little heat, 
Radium gives out powerful rays, but all 
kinds of matter give out feeble rays of the 
same kind. It is probable, therefore, that 
all kinds of matter are undergoing evolu- 
tion, though an evolution much slower 
than the change of radium, 


Benjamin Franklin's Insect Story 


In an often quoted letter of Benjamin 
Franklin he speaks of those insects that 
live only for an hour or two in the summer 
land be imagines one of these to be deserib- 
ing to its companions the appearance of 
the world. The flower on which all of 
them lived was, quite evidently, eternal. 
Through the length of a long lite, urged 
the oldest of the insects, the flower had not. 
been observed to change. ‘There were, 
‘moreover, ancient traditions that through 
many generations of previous insects 
there had been no change. How could 
ssuch a thing as change be thought of in 
this pleasant perfumed plain? 

‘Now we, who feel sometimes that we 
live so long and so importantly, have but 
little longer tenure of this pleasant earth 
of ours than had the tiny Insect of his 
flower. Things that seem to us unchang- 
ing may be no more #o, in reality, than in 
flower, if only we grant time enough for 
them to change. Evolution is not « rapid 
process as men count time. It has re- 
quired long and able investigation, the 
accumulation and study of innumerable 
facts, in order to discern it at all 

But this is not because evolution is eon- 
cealed. It is because man lives for such & 
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How Lively Is Your “B” Battery ? 


‘ris 15 NUMBER THREE OF A SERIES 
Some people buy Eveready “B” Batteries 
oftener than other people, This is because 
each fan has different tastes and desires in 
radio receiving. Those that demand maxi- 
mum volume—and to get it use many 
tubes, forcing them to the limit with high 
voltages on the plates—are eager and 
frequent buyers of these batteries. 

Others renew them less often. They are 
the ones that are content with smaller 
volume and employ fewer tubes at lower 
plate voltages. 


Furthermore, every radio fan, regardless 
of the tubes he uses, has his own ideas as 
to when it is time to strengthen the signals 
with fresh “B” Batteries, Some will long 
enjoy concerts that others would not con- 
sider loud enough. Just what is “too weak” 
is purely a matter of personal opinion. 
These, then, are the things that determine 
how long you use your "B” Batteries— 
1. The number and kind of tubes. The more 
tubes you use and the greater thei 
the more current flows from the “B” Battery 
and the shorter is its life. 
2. The “B” Battery voltage. The higher it is, 
the more current flov , from the battery. 
3. The amount of negative grid bias ( 
Battery voltage) on amplifiers. The greater 
the bias, the smaller the “B" Battery current. 
4. The life put into the battery in the first 
place by the manufacturer, and the 
freshness of the battery when you buy it 
5. The signal strength you wish, The smaller 
the volume of sound you can enjoy, the longer 
you can use your “B” Batteries. 
‘The life of any “B” Battery you can buy 
is affected by the above factors. Subse- 
quent advertisements will set forth each 
factor in detail. 
. . . 
Eveready "B” Batteries predominate. There is 
more life in them—they last longer! Blocks of 
large cells, packed with energy, made especially for 
radio use, delivered fresh to your dealer, give you 
the most power for your money—power you can 
use loudly and swifily, or softly and slowly, as you 
wish—Eveready for Everybody. 


“the life of your radio” 


‘The Metal Case Eveready 
“B" Battery, No. 766. The 
popular 22)4-volt Eveready 
Battery in anew handsome, 
durable, waterproof metal 
case. At all dealers, $3.00, 


Eveready 

tery No. 767. Con- 
tains 30 large size 
cells, a used in the 
popular No. 766. 
Voltage, 45. ‘Made 
expecially for sets 
using detector and 
‘one of more stage 
of amplification. 
‘The most economical "B" Battery where 45 volts are required, 
‘At all dealers, $5.50, 


Eveready Radio Battery 
No. 771. The Eveready 
“Three.” ‘The ideal "C" Bat- 
tery. Voltage, 434 — three 
terminals permitting the we 

, oF 436 volts, The 
Gureck we, of Batery 
greatly prolongs the life of 
the "B” Battery. At all 
dealers, 70 cents, 


Manufactured and guaranteed by 
NATIONAL CARBON COMPANY, Inc. 
Long Island City, N. Y. 


EVEREADY 


Radio Batteries 


—they last longer 


Note: This is Number 3 of a series of informative 
advertisements, printed to enable users to know 
how to get the most out of their receivers and 
batteries. If you have any battery problem, write 
to G. C. Furness, Manager Radio Division, 
National Carbon Company, Inc., 116 Thompson 
Ave., Long Island City. N.Y. Write for special 
booklets on “A,” “B,” and “C” Batteries, 
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New Kind of Fuel Replaces Coal 


In Any Furnace or Stove! 


OAL — ashes—dirt — dust — soot 
( I ~smoke-— building fires—clean~ 
ing furnaces—carrying_ashes— 


coal shortages 
bitant prices? 
Jong as you live! 
INSTEAD: Quick heat—cheap heat— 
plentiful heat—clean heat—even heat — 
Warm rooms smokeless heat —sootleas 
heat -ashiess heat—odorless heat and 
all this controlted by the turn of valve, 
‘or, AUTOMATICALLY by a 

with an installation every family cast 
afford. 


Three Times the Heat of Coal 


Mr, B. M. Oliver, well known, heating 
expert, discoverer of this new method, 
atts his invention the 

Burner 

54% oll, the cheapest fuel there is. ‘The 
Teault Is a perfect fuel gas that burns 
with an iatense, clean fame giving 
Three times the heat of coal. 


No Expensive Equipment 
‘This simple device, without noisy mo- 


tors, without electrical connections, 
without any moving parts—converts 
any type or size of steat 

hot air furnacs 

ing plant. M 
temperature i 
Quickly, easily installed without 


ny 
change whatever” to your furnace. 
Absolutely safe. Lay 


Perfect Heating Guaranteed 


‘The performance of the new Otiver 
Burner has been 20 thoroughly tested 
and proved in over 150,000 homes that 
Mr. Oliver gives anyone the opportunity 
of using his invention under an extra 
ordinary quarantee of compiete satis 
faction. 


Low Introductory Offer 


Find out now how you can be freed for- 
ever from dirt, drudgery and expense of 
coal fires. ‘Tear out, fll in and mail the 
coupon below for full description and 
low price. By mailing coupon at once 
you Will be entited to the low introduc 
Tory price offer whether you buy now or 
later: 


2 Lifetime. 
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